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Everybody Needs ^FFBSo^rifeiair 
GIYES WHfi SHIYICE AT VEST LOW GOST 

Biiras from 40 ^ 60 Hoiire 

Mjide to ttse. ^ comTnon dry tell batlciy 
vvlttdican be boiig.htany'vhcre fer Ss CCnrs- 

SoTi tai Out A r#lltt 5 l», trict>if,_4fc<ii!te1*^iwrni Hire 
[i> Jii^m uiLkj^>± £J laptiJiAi 

ihnil vM(Efi;ili 

IhiialiUf hi!iieftra», CMftpart, aliFn- 
Inii^^ oalc' A(«Q>ibJ 4 | wunieil 


PiMi* ^ |Yi| UsjiJ EiWln 

Nb. 9HE %hI, VluV, Tutilpir ^ 

Hb. dm BraMi. k^^iP pBDiMd. I.H 
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fln'clEfnr ev«-F SaF !:«•■ 

IrenHbk; inE tiiw.Ht*'|.‘<ri, 
iui:9iilltLE, EpOFlinitn, 

-rukU-n*:^ triiLch imFi, jiYlTcrji'' 

■SEIIl cM> 

I^nDjoixl ^Ili-ni.b'ial HI!EK£ 
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THE BEERS SALES COMPANY 

1003 E BROAD STREET * BRiDGEPORTp CONNp 


extrem e long m mtx. 

MICRO METfl 10 AP^itT 
mep wi>yDi:i!fn!Tp nRnsr'- 

‘^>IL Iri [hB oj 3dii~UB:iU-xl e.uu 

KL^rinTil 

■ iha^rt Ap'' irU ' is n'rB ErEla»Ub<». 

IT will WIST ksiritK. urr uk -uo 
]]fUU -U.d wUl llilri.-ibddbIlLL.IJ. . All 

S ipiQ^gtif ncd K’^Tid. in tiH- ■IfUb 
■ jr FFtllb ll n-FpilVta l» M^nrr inul 
pdJutiiKnF. Tbb "CTFHdf-f.*" In Jfl.Jl. 
■ LTciV tbi IPtd't uDBlllf. blHl C.inr. 
d-iirAiT pTbriErr.l ^#‘-#rLvr irvC-r d<-llCMd_ 
Jfc II DdC I PiiP-LrP-pliLfi. lE Jp d. -pN-i 

ipiii£« inBrniiiN-sL Lh iiittj atet* d tbb 

■KnnI. Jtd 1l l?«l.llti:lir Hljhbce. 
v*™ -CRrBri'-!tti]"-UjBa!Cd fur ct. 

llTD.E lOOC 4 Ii!pi1p:'< i-tE^ W.T llblldl.. 

BlGlcb IbPjnEii tb» OM Til" fdt bdlhff 

p'wlutrdj sr mnn*.T reniLriid. 

WIETF: di d-■f'^T firil IndlirBiKlBt-i 
taiH+dlnF* ririheJ/. 

p^a fd.fie, 

^NCLC9'9 Onri^lOH 

EltGEHE T.TEIRHET CO. 

sibs-ii THmD JLVE.. HE-W Ycnie errv 
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KMMMK) Cycle Alternators 


T ]!E 3'lvcn': of i;:uJio>''teBe:^rij'kV 
i'Evcl: nc.l ru more i:i- 
tercE^iuH <liK(rinl oat'liiiW 
the IKL'/X’ cjcic per Jb!ciiid al- 
1 fraai(jt fif-fC iLnHiilCd. 111 :* a'ftniltrfiil 
jiiiirhln- 7 . 'TIE hnllE 'ry I'rtf {jcibtTKL hJi.'fltria 
snjJ vft jir«#jn iln«- viws- 
IhiT.iiif'h i(.H hWj: [!(■')-■■ 1'“'* (•'f th.«« Hrli 

g^'urj.bcrA ar“ iliov.'n in o.ar 
pniyiD. bcni£ cd'jplcd ia -a 'Jininj; 

[lirou^li a. rtdiLLti’jiji (['■Arli'fl' Tlij- 


Eib^-d Jdr v.Hrrfc'i.S iflrtilMfir witffk lL± A. tl 
iTidio-liftl'itiVij- fi+nffilof ii ^oir-m-H:!!' o.1t- 
ill M-riCfi viirli [he- ninrinia aiiiL -i siijL- 
Jjile TiUrtJJ-bOri:' Iraiisn'.ilitcr lo (TisiTtil c'« 
ra^ia'i^l +iifr3y b-y El't w'rt' viniTi^ 

Al iht ■EniHrnnur s-Tccdi- al ■A-fiqjii ^iis'i 

cnaeliiiK]' fl|.'rrjp(T il"' lirj.nii|j,e hje 5 Lpntii:il 

wieIi hjEI imdcr : a Jiairii iniiirli-jf i 

ri^Vi' eiT Hiil i|liri.>ii^i E!m E'n-'OE'c; 
ti'xrc'TL i\ art^iEbiL oi iliaCE and Jjurn^t 1 e 
in Elif 



THE ELECTBQTOH^ 

The pr-Hcut l]lu(ira1 ion 
aliwwa Eh.c cjonltruelioii ol me' iLje^lrO- 
(■SBu, 4 Mudi(.-il KEtsftTie-Ciiff'Tnr.’Hir^l'i- 
Jatcf, ilHi:rniih| aE Uorray^ C^toli', .aa(t: eoi:-' 

^i-^Lrlfcii -of' III iLiilr 4r;l .E jEaC. l^Qii- 



rjili'u'i^. A iinr>ii'Er'<i^:l acEinp; sn'i 

rei'ii'Eaiict el^nenEr ivliich inlTddii^t'i] 
int«v ilic e::'culE it? niLti'iiC^i 

V^^'htife potcF conneering 'with, tbo 
ni^ t'rD4]f;tt cicjcr EogtElici', inaV.' 
ills' IjcEI^T fiJiilllCI -.ifilli ftsTirji ^l:■lnprr9$irljjf 
(he tFHJfiiit. libn teia^Epace i>i (he iii^ht 
^piM'SE' i!^ iind ilir ^n'T^>nl[ if. Jliii-ir- 
ished Eiad 'fieially ':ji< eoietael witli eFio 

?|iirl Ihr ■riirra-nl ST hc'iblifn, Fi- 

F;. ^Eai^-iL li^ FJr. A. Jl. Hoenej, ilie deElgin- 
er oF ihti A.pna.nitiUr 'tint 11ic advaiilifie 
tjf Eliij arraiisv''i«i^t ii Elr>i1 4 mrre'nt can 
it VErjr Kiipil iiirl^j' luT'ibtd a>n Or Oli '^Eh- 
ciii'! ^iipryeiat'lf nii'k'-e or liEcak', aiui esn 
l>p E.nioDllily VT,ri<d « mL'L'U.iE4d durii'.s 
tn^-iaiiriii nf a ]i..iili ill ji trj Rive alEer-- 
;l4!e ^0BE^?ie:LI3dlf of niMffL^fc T^il. ;ri- 
'.iiiiniMit i:< 4a[:[ Eo i^ive n rrn^ F.Ii-eiii'y- 
lEHi'.c currenE, which luki l:ecib CdiltcI au- 
periorin iiiii:jf reapreej Eo inr oilier rnr-- 


Iwi.'cciKTi'kle arl-E nic Ikic :Ihiil-riEed eper 
iiEuyt in :5ni4hTonieirt. EiW ^artie m in n'iit;L.r 

|■^^wE:l wiN'k n-lht'ic a\. C, ncnrriTC-Tj !>rr 

j^HtHronkacif, )l l( t IWt« 'jiE of v.’i.-.ik. lu 
1 oiral lus-’i iiiajcIbiDe^ liLe EFuie which Eif.n Lt 
•^►ttfleiL to 2V,0W R. R K. a»ii.l p:*" 

IllllSCrl a.-! ilEaiiTcd. 

ThKe nidio-ti«Hj:i«|i;j' slEi'raaE ws :iie 
1 iiih • ij ilcYcloii Ibian I,}. JU'E.U'Xj -fji'chi 
Ire^uETiE^' per *f«nd, iiich af E'haE i'’i‘'la1lcil 
i-i hif |iitt£!E*1or>- it ■dolumlna Ul!> 

■b'erii-Ly ar-d dtEcriboi; in Elio IVcrinlB-r. LFil'l, 
l-n^.r H'l-r eI’Ip jYiibrniJ. 

■Thj EfetieEitoH he-'i; s-lr-jwii. ?fr rvipil ^E 

3 K. V A. ^ir 2 l!i. bC Fl'JKII t/Mts) lE 
panf^T facto^a Tliej.' inno me 
wmrbd tn prod-noc 4ib<il>L >k'-E vcJ:j; anii a. 
florrcifoiid:ii|j CUfryni b arijKres. nVlicn 



rfiiE Fi>r ihe relief cif 

3ial::ij fi>c ifrei'igflwiH 
Mf;: [hf iierii^'s aanl 
I iii^rlec, and 
bn Ehc atEib-Li.i.- of (hf 
I'jjjniiA inJ Li:»un <si 
die liodr. [( ^ dii^'k 
ill ii.i;b|ic^El-:ii: -^IeI' ih± 

U'T i|> 11 IT ^ Lltl Ynlh 
^ilninaLiibiE ele tl f rc 
lifElil 'paririic, and -pne 
Eiii:p i.s lnLro:liKCii lo 
LCfKi, Eh: cuirfnE 
lilt I 'ocliiE -LoiincEtcJ 
Ec EliC ?i;sil5»L<it. A 
J''4indi-E- Lurmil, iscjic- 
tra-ltJ Iw di^' «]|t. rt,i| U nn.i ^hen: 
I'lithic Il'Cli.l CiiiicMl I'bi'lA inJ risulaEM- 


Fii the unu ir.iiincr.. 

c, perk: MS. 


"'£ta tIoEtilML EiF^bkTi-Pil"" 1* ■.■ 141 LSti or rmr±, Bcock ■.!. Ill I'rtl'll Jin>E. Ycbk, nan m It 

ecIE^ II 10 ^ .^Lr !i n. K. i>l pnaaa'tuMii OLuJiB aai Ci.alfi cajolrlil n hlIi ti pew ?■ Q- ■! '^^1 

iviln -EE itiarrO. Dkalr E4 Klikp A p^iibJl ■-Hi ^E PEklbi -!%l|Pb p-eJ umhmj 

n:i;i.jrb-iitlili«T fa’y.Mln* «* . :»i- . ^ ^ ^ . 

tl ;Ey ihi'r+ Yeti iJ.4ml MIITY M ^HnoEl.'' n EiAtt lh*E tat kl ani tM *iIipjtM 1 rr ImL. 


uauAcii IJCL Ihp 

I'l □. iliAr^i I'pv fecalpb 

' it Lbp 


prl/PHi ik^x^ ba eapan 1 E ardi 


A’l janM«ilMi-ippi. i.W ii 3 lr 1 &iilHii laa ^pani: elpL ba i/dlnuii E^dnjv.v '"Ctr ELip+iIUbii./pP|'' W Tph-Hi .CIebc-., b'lv Tark. 'W‘4 eu- 

lEl iT-liuu LDkEEi pLPi «• ±bI It).L l«ai w Uia fjlE nlvFr. 'Lai bkM UEi KpiEnbaLkia:! an [aid Ear an jLblhbitipli A l^lhll IBM [I Hbb 

far jflTil •iJH<IitieM 4. fsol fBit^pajti aWbil^ie'liv -Ana aEc bliblp' aEWnibli. 

'Er.lliPd fei waiiEbElAi Iiinpp tl ihi EEpTlffrli IWl (rftf*. W4rifil E. tF]^ ■JMII' AK +.'' CMmwbt JtP-r^ 1, lE'Tt. 7iii+ n^laearal. U.aL riUU. ddLaa. OjijplIf'iE. 
IIE)- br Li I'l Oe-. [wh. VehI. 1:^1 lOiiEilwl XPTCilaaairir. JCwlUj. 7 u b.UuX bp ibi XpjEilaakllpr ni'bUih.Pp Qe.i Epp^. ^ fa^lEB krpip, TTia Itiak; 




















































THE ELECTRICAL EXPERIMENTEFI 


Aptil, i(|[5 



liLliCTiilC Ih' SlNQAPOlUf. 

AlLli^i^it■ll 1ht chctrii wffn li^i. Wm- 
'vanifbrO- Che iii^Kt of 

].miJdji for line C^a::; b-^irt^r. 4;^ buaijcM 
i: E‘;1( b*' obtiihied Froni pbC'Ci ub^Fi 

;■ rblu lilac ill i) i»t n:oc£^ar>,. 

it litiii:< aJtJ atfcad, SlcmtJt Ur«i. 


rir 

ne^. 

Cki ££tartr.« Ufa -ntL CUhh Iri^kn- 


D^naana Wafki lijun ni-niilj 

cookpikted a iiOrcl fij^' vi-}ivt;i -wst w- 
■Jtftil ilirou^b llnir Siiii^|Ki!'f I tai rlj. 
This, iiiqa iliord* ni; * axiiupk 

iDVlU^dk urkiLli il<' nl' ^ Chr 

.'ilfi-1j 2b.:lllcDr:entiL Vi'i fcji-Ff'ilt.te ck<J 
3lkT^r-Li i c *3r ^he Hny 

*.r.il ii:jihc apa^araac'C ii tbi:; 

The Fl, Eiinif lajr 2 fl. -il Sll. Vi'ldc 

Lv ] ft dc-tr- ^>:EiJi C^a 

F'-HH Ilf :i ytTr I'iflJ S'iJir. Tlw kill eju^ 
nJptiOrt-t rtvjlsibif llii iisir.c i 
witii'lb pr'F^'TU iiHKC Ilian ^ II. ird 

il Tra.!. Hiinfwt. litCMJnry Hf STTV-aEi; 
I hr liilvi-Eli'.ii 'iH. h:LiL!.Cr DR LIiC 9iC<L 14I 
rend ■v^erEicn'.lyi Tli-* flilntie c'haTacCe-< 

In-Iiil thi/ir h.-1vra 1^ lllil. :L;lc 0t_ dCPiF':^. 

anil ibe con llir« vflici s-r? viiiilr ■Ja.v 
^ii'il irj;liC ~E-|^irni^.'iP 111' noinc ti\ IhC' 
tl^jpT "I'hin ac-Ettriiaff rtififf-i In cpil;uur 
red, yeU'jw. a-Ilf ijirri- In inc:fl±i:oii lylKii 
iltnmi-in^ed tC High: licfie, miU' a fjini- 
[.■ilrcr l'iiniil''iTi|' 'INI ill I'ct.'wtt'ii ’lie ilLfccr- 
ipnt cnIvjEf. aaeJi ttc remainHif l’^"- 
± :|'ri''rii<.r .wHiir 911 icLc anaFl«rii<hirc d 
hj.r sic re, and thci-- iV'.”* ^’K’' 

ill luliLiuii fn -i1ir jiiiit coIdut df Ihe- 
flame Ol ilir f-'m appElrJ. SP ’ta’ lyilli 
cafh ehkia^n of rmlmir :ii llil II lll'.C ihert* 
i* ji elB.n^sc '0-f arivcclikeaWiiC -i^n ilie 
siffii ii-.rlf. '7h?de knxr pnnclj ip^ir 
ililcliicelv hlr.nk ic ihe Jay 1iii1e Tlie 
wiT^- lM?ilr.1 bivriLer ii. imillCtE] on Ih^ 
ch^ir.^ rki-heT plan, i-wro lectio-ni' 6f Is 
beaiif, fhal ir^r ItiiElbp -94 ripptQo:i- 

nittly m ilk, are oin iceclia’ik 

in '(■jrcr'>{>,iri:k a1! roued Che fKir-iItr. 
in gfdcr (o elicain rt‘"-iLL( dcicrULcd 
jTkjiiI .Vi ilktinrt lame fi-fciiit* laid Ed be 
wiftd and Ih^ nTimber of T-iimsCru 
1aii:|i^ tni^ikiyril if abdu! IW. 'i'tcjt huTC 


/iW liLECTRIC FROST AThARM. EA.KLY TYPES OF oY>'AHOS, 




hee .1 variik^her’ che Siemtiic [Mo/ri^n 
Id 'ik'ilhilbnd tbr weri’lier. 'riic ikflier 
If n1 ilie inolfir nlEiVf.i ^EGem ami ■‘iHr- 
rroii the i:ia,;B pinfl +if<’ili|_aiiil the bar,- 
dtT it I he janir "m- Tl.e li^fi !i iLi'i-kli'r 
liitul. cith pJiitl heinfr itlenti^]. Tb± 
■'ii;n ifi ti-f firiitiij ilcliSi’i. fiikislinl i^itb 
blae-G move enamel ooLiide acd ’ilrlif 
CLCVE e;'iaTne1 Inciite. 


■VVe qJ lllil aat uc prane cg Forjet tn^ 
<ip]> j-liKCf bl eh^^^it F:tJi:inei v'htia 
Hie brEtii dynaniD! for IjkIiIi.ie kcnpl 
wtfie built niitb ckUitialty Ptij riud 
a- >■ Imedrcd bortepower Dr *d. isct- 
eiill}- wjifik Yr-e vii-iC lirp* 

liiiiiHi'h HI il'Hise tnaitila'Tiedi in a 
’Ibifigo, icc., wi<e^ iiiighty furbis-nllrf' 
mlu: f ii'vItu .ic iimri'elnua Yeksil-ep,-. 
L.Md gevci.opi'tiR cbe fHksaer e^uiv^lriiL tlV 
JD-Om, hOfaY) in A a?iiii)c HJFipiec u^it 
Aiwl jiumcLiTer s'.ttK ujiili, of Ihc vruitif 
or tabn«n.1C.i ar+ W 5 JittrJii|j>' 


ffcip ar Fine Ph^i-tiTk 

Hlrslfinl that ci.ej.- QCClipj- lii4k niSift 
fPirc ihiJi cue- ftl the firit Kdlifli* lljh?" 
nii.if .’Sjnamr.i. ai Due ■lEiii.trilicii incmnrfj 
Thif mafrlvs l9<,kkiijr cleetric ;;e:itt.Ylfl.T 

H j ?i niiirv''l II iK t'ajfj bit i! eoiilJi ooIt 
lisfit j.ifll At full iioad ii d 4 V<if- 

gfi-C'il i.bou.t 90 u impr E-^.^ j[ u [irrb.%.i'rr i^T 
l(if folif. 3 i e<f.liTEd an eleetrkil ift- 
fifiiejr iJf W per cenL, ivhiel; -ujk. iirv 
j!r.iri('. all ifi.ngs (pntiderfd, TL'.e eii" 
ffciie dnvinff iL v/bi tiled *1 *bcfjt liO 
ri.'-r'e ponr-r luiI cllirei F’W.necied. Tbt 
pnifidE (erbo ilternnlfiri ecieh u; bl;h 
a 5 * and jier" iri.i. ur more eleefrieat 
eflicleBey. Tbe earJe type nt 
hiikIiiiiy liert jliD'h.ik iru-ulili'^ t'li'iKe in* 
fiulleil ill Che 4k Furl aiaciioiv, 

Serw Vofflc Gty. iiiui/ prtrf aifln lake 
ill Bf-A illUfibCiOrtl,. tile clft triI Ji qllt tiTi^ 
a: nrs-: coiMiderw! f libCPEtiCory fjeak: 
iiij.li/ viiLiYrL of I In rcrittd haviii .5 jc liit 
eil riilicuLe n: i(. _ d.difDii f.ud hii imd- 
eIiLyu ijf ihu-.e ^iigiieiT dayj haee liiieiL, 
liowever, to see tKt "cleelne Itjlit io e. 
^Ii I I Ir/' JjS ll, Vi ha I Jtm lerinnl, s jrpLiiir 
4 th.er fcrms of illuDiiiutiork Llfu^ii Cc u-- 
ciii-:ll 4 ii. I'lCiMgiiC l 1 ic e,>i1izKl wr^riii 


Jae,' sne desiquated dcikcie (ivinii I'le 

pE-ni.U i-r:lC |Ml!lll Trfrrfeil -|,|> yoil'p'e- 

Tlie.'c ir i n.4n rparlinff. jp-«k»l lelii- 

KaCEi7T^ arCHi!. ilEin il w,'l ii::i e^hiiv<I ■ 

CO rici; at prattieall/ asiT dLS'lciY.te Jrasi 
khe' i1iri iicnBie^ei' iiJcelF. cl r mi.iinenc the* 
cireuit in brOk^ih, .Until the alirESic rinei 

Hill' ilaiipr if 110! i :Tli7llll 411 L jiir| all uj:- 

ibececcaT/ e^ptTift nan/ IliUi te 
TFim eirtieie nutoniilic. I'-imi neriiba- 
Bitcec h.ir 11**11 irrnuSC'd for belli ifie 
j-iikBle and the aBiiuctialcr jy^kn.'. Tiir 
fieii cjkenprjeai Kul yfic ■;i^ale ilni-irw 
ire’ei—this tnn jaeiaCor syiUrn ijstriir' 
iiUir.t i :o 'TnriiMi,-iieirTk. wfik^ jnij- 
IneaUil bi dilfcitni porlk of lift oreriml 
all inditneins «« ''.iii* fl^lnl™^i;llcl^. %Villh 
thij (accer Jl-E'*"* cttnvioitittcrji mjy 
be Joratnl. *dJ'. tliire fm liipl-. imint ad 
Cbc (jrthird ar-d ’l;e« Id cin Ibwcr Irtndj. 
The fitd-t flu I mi nil/ cfime from ad 
Eti 4 liialKf pamC* Ctf ilic orctacid, ind;. 
eaCiikjir iiTtfl in5i;tdie.l^ ailen's^ei 

llirie, UfillFS 1lll daWet uS Bbl BO pTCJJ- 
irs in Ici'fl" LinJd- 
T)/ flbKirvalkn Lti* ■?e«hifdi!l n able 

ifl iftrn’ii-iin c me My (tic 

I* fHLiiHTjf 


Up FcinR c. Ptclilinf. 


T fit-; ill-aiCratioiL Firrm-iEb fi'i'n''pri a 
iruid inieitHir.R tlectrit equip- 
BibrYC 41 deTek'iinl Hi I^eclujieri. 
K. V. Sonit leciioci. oE iii Drangt, 
IcnisB (If tFfP* Emit oec'.uii.I Kive. a ne- 
eifli'il ilTik]k in cemjientuTe i,TliLle grh,cr 
reeiicus belter proc±t.iriJ 4i gii diltereric 
LcYrL 1 'Ii ICikl nffr-TriJ. A EuMC’H. fill If 
cCiinpYEriCarc ufuail^ Cfecr.! diiHikj;' :ac 
ibifliL FtYni li^iihEiji, at EkejCf is nul i. 
li'CEntS-i'l ;4bi bu; Ed ntaidEtiii n, force p£ 

nsm bo .lietl l1i4 nrrr- 

£rn(:/ Ci liiY.: chbnk rjqdL 
Yyjil jico- ilir LiEil dark 
b'kIiIi filling and -IfpMsna 
aiiMktc iK-h. aiiHkiiii;: i 

crentcoJ.iut rifjrc a: jj'rfat 
r''.usic:al iiik I r.a'-l ra|inr.t* 

!0 llud itifb it l as been la 
riin bfciitEf <:l fauli/ pr 
laiiEcj^tile iq/cinijcioi;; 
lliih b Rrk !-!i;'iei x-rl!n ju h/ 

n'.tiYc sooili. 

Will iKis I'lctErkc lh- 

dl*Ali.ic l.iribUcdi Ic 
IE no- Lenstr i:er:9c.r/ u 
drCaiE a nku; a1 nlijtE to 
waceb i3i ef m a mere* | 
fricitce Id d:iftJEnt .sec- 
idoiit s-F lire ?ds;EuTd ihar ii 
ic neoEsrary to iri ll.e atiice doeSe tio 
iirakeii i,]e(. njjitEtcf at inEtni^ ilitguaf: ilie 
aifJiE CO <*i:UiUl’ 3iij chri'rAiiEnifr^E iwa nse 
±rtj tiiil-Vsi raid Of .'ad Frort. 

■.t.± ovrot'E' qil !bt orehffrd ma/ rclirt 
a I niahr Yiith a fnliii.a jf cecaril/ thai 
ihe aecoiiitcie f.if.ini i(irrrrSi4:iicl*'r 14 4ii 
jji-irr" Ji-rr 1lic ■nleTS-Et of Elw fyirner'i 
nnhafiL acd llict'hq yi-:IE b* v.-driiei{ ft 

I hr lES- :i]i[irEiHr|| Eif ilach^e: 

TliLi elcecnc .aatomnliq jbfitri cKOing- 


mreer I* a *j>cria-l/ > lidr infi.nipn'iit 
■.Y.lh a bn: plalii iinn wire duieii iiUhj- ibt 
tvo^ fr\ ’ll* cube fHH.iiri-iint; wiih thr 
rueicdr/ ro 1 uir,:b ft F. or a-H^r oilifc 
jM-iiiij.ii*si’ poinc dP'ir»El, A -Her..ml ’oire 
LDiiLlblii; :lic nirrtu-ry al a poiBl hePOY* 
the bChcr, nmipkle^ a cireiiil wl ir^ ii 
InEyfri* ’Ir* Lnj’ainC ihs riereufjr drops, be- 
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lOOjOOO V^olt Direct Current X-Ray Machines 




X-Ray mart.ine oil toifiy if a 
liiE^ily PEjJtrrciJ dokc indt^ ii'^d 
Jn ClK' crllrr clas;^ cd appara^a on 
Ifac [ra.Tk:i:t adapCtd lo irka.'iUDO' 
9UF plio1.:igra|ihf 

ud E«7>'iicia[i'j uMi ihc X liav tube 
ii ii\Tj iilkil until t t;iidltt^r;lens.l i)!- 


Fir. iJl. JirF.<'ft-~,inar dI Mfiepm cauuj \alri 
Arplij C-unalui iNraiPCilac IKercE ^ipral. 

wirrriii nf inij-Mlf tr ii,ii i..|i 100- 

'Xi> vahf po4criE:DL and tnere. TI'k 
rntrii ijl'Sd U fi/Tirti ii?' a-i hleli mn 
JS KL V. A. whltil b 3 
aribeuhi ( 0 - l-iitKl ci ill tlic wif the. iMJT’- 
K’Ra;,' iriadilucis As-, inij iJi(: 
l3iC prC-duKtioi: oC 1 I 1 S 1 . 
Cirrrt ciirrcrt at built by the XVafpl^r 
iJonecfn, iJftw Vurt, » rHuHraUd In 

tin- rtr-H- .Tfit liTrr i-lniTn. 

'Ttu eicntj[.l Etrlfieiple (if unt- 

uaji'Ini'Ff byj. hi tlw employ-- 
neat of ,a__h.ii;l: rotciLLiit ji-ctHiiYi ( 14^4 
(("I't A- tT ir.4iihri:-Tiii|'r a ii Mif Jihrli 
VD!l3h< u!lerratinj( cuir-eni freiit (he 
leeOilHL'iCy mpiuc thrn a in(i -iif 

inulaLini; dnice that reeiiifiei ehe A. C 
it, J. 1 J IM/O.! i-cJijt -Dt jiivu, ji;L-fl Direct 
Cilifprtt e.| a ■r-CTrespnndinj: potcn^l. 

Il ki indflpil ftiiYFitfkblsk'tO iiirtc Lli-aL 
Hit (*iin.liininTj ujcsd fci Lbii ifork an 
iDvariali^ of ttii dru (le '.xiix impree- 
ihHtiI Ij-;*-, iltlii. o;] imrnericd. 171*5 a.re 
utiliieJ Liy some i!u.n.ii;ie(u'eM. 

Il ti.Dkl III- ii:ir1er.jti,v,iii "iTrl th.il Illi" 

chinej Ihc CDOibiDaELon of a. (uiiflgrrucr, 

■He,, a-t Ell -riiL :al(rT|Btipijf eur- 

rent luppfy only, Uje if l^if- direet enie- 


iriil if I he .s-’iii.'-Tx- <il Liipjily, ihclk a ro' 
(aty i* used eo iir-oitiict ir. 

alinti'-alinf; ciirte ic Frumi (he diarct ruT- 
rEfil. Tlie tiiotc-T aeit eojijijti of e ro- 
lii^ LOiieerlef oil eIit rix- 

eu(L, cillidr t'bhc oj yollf. Tlve 


rotary -ccavefter ebanjee ili; flrcei cur-. 
rcQt into or. LlLrmalinc. TJ 11 low 
lenBC-l iherii^ijn^ mr-tent ooLleetcd: Tnom 
the coiittritr aide :a posted. I.hra thb 
Titiinary of thie Lrjn-srt.TrBrr, u'hirh rruB x- 
fPnna i1a poleetiPi bb4ut IDO.WII x'lTHEIk 
at 9 iiriiru-ry CHrmii o'' ftdn 2.°- Ici FO 
aiiiperrs. dcpcn-diti^ iipfti I he yyh-i-ftf 
ti>-jti 1. Tl'r Fil^lD 1l\n[e.tl till a.Ne niaLiitp 
e jrrE-n1 thEin fa-Ceti 111* irii'.t- 

dciiifie'' loa rmurv Ji^ahEetiE-iii^Ej, noiiu-tbd 
On ite iliaft oE IhO coiit'ffKf, 

The i'oia.ty fHulediirpeE cuLiiiits- of a 
rPeind ir-ieanite -dilRe- I'o tb-O FtfipJitry 
-'oF thi^ JIm- ir 4 fiilcned. two co^iper 
l-irips:.. (lypSiite ea«ti cilifr, in-a Ofsupy- 
LTi^ e little rttpfc ttian * gunr-cr ot :oc 
eit-tinkifti'-t'nft, FiTilkL i-D 'bb dlie b 
i. elms. pliEt- on wlii^h arc- lu-cortLJ dour 
■r-i,ic.tavt pbleT (ni-il l-iiiihjiE-k ■r:|alJ!-,Laiklly 
apotE. ■rtuc!' ire ar-ranyed t-o- rtmTTn; 
l■,■L(’ lIh- E-iicaL-iil anil kiEx'lifj I he 

Ten-sioTL -aJtE^iatinp CcFtril lo a -fllrf-t- 

li-iuun- i^r^lr---di'iMx^r .^tj'EiiL Tiie 1% 
lernatinp ourrciit cntzrlp E-b 14 tpcaki. PI 
lu-tp (.Li:Lli-(-H ^hit Et.( J(CLif-±d 

eTirrc-n-t is lahen FrOir- Ih-i" res'nnau- 
ii;p 44 iL (.ondueieid. eo lE-.e oiil-. 

Irt Cenu-iralt, 

T!i± iluEilile b;gi:4Elns -iii j nnki.b Dd 
llie A. C !it''l'!-''^ttiT iih limilitr i’l 


lCrtTkrj--rr, ft tatiiMK he msij FPj radki- 
RTiphsc upfk. 93 Iht Tkiyc hiu-ee be nf 
■H paturo, toially, gn th* one 

fidie cl iftrb (lotcnLiaE tine eo mi'er 
I lie iiinriil ll■l^d'T^c[lo^ 4 l, To Obliin. 
I his chirtiei-irli^tic a iraDchasi^l reclL-, 




rv^|>n I 1 IP I hr nitree-CiisTr-IE 3ll3^^]|-ne, 
T?ie triii-fletpiijr ic <ornee:ee iltreuElv 
I'll lb I he ii.LCilliill^ (1^(71 iSilHilij. I'^Eii 
Eii* ii(e-£4(ir].' rlie’o5-1a.rs. switElica, esc. 
.\ jelE-j:ai [[j.je lurlur t.-ni c-ciibiirr ip-1 ill- 
TMtly tvaili il-f ic^iply'mains and optr 
ating- s/iti: a'sjoldle jyii'lird-eiimvi elih 
tile line- clrjuh, pQvfTn-s llie rccrFlyias 
dcrica, 'ikc uml. 3ii» irid noifrlrihp, ep- 
-tmibon oE ■!--« fpE it a bpotial feature o£ 
rhil appoTatirs. ^.Vheti piieir (tit Hlab- 
PEeiieerKv niraTii h irealCTirnC ■^a---!- 
the lyneurP^iyjs nsolot .(;( i| iipl; n|;cr- 
-iliiseJ] ribtfE-i-B li-(iib.g lalieis -riitert front 
1'he tnmsFfi^ioir, reireiV]ii;: iii-y 
F.rai or liMliitr. Iiluu Iftn^-^rei^ded use. 

'VVil iispy mO-'iT ozplaiiT ilic MiealiiiiTjui 
of 1l-e Iransloroirr f-ar reiziily ujr the 
Hiftli-'-T-Tiiciflii alterraLinjf eurjerbL fic;. 

I sJiows Lhe el<ni-oi;(.(i); jiFiii,i|-1e i.f I he 
eL«(:iJ-Citcid( Iraasroriiie-r. "A” is. |!i( 
pri-mar^ c«l, '■fl"' ihe 'ecmiilirj.' or IiIkJi-. 
reiu^s jIiJj, Xfifs lEonibdaTy .s deai^iiK; 
lo Ejiae n i.jflki(ii| “Loliiec io jump acniS’ 

a-ii -K ar iC-u-fli yep. 

'J'hc chirrialer -od ui iSt-cmtlna ciii, 
t-rui ta-k- V- -wfiive farraij as dmv.'n In 
2, thr shndad. iteis “C-D" Bifiny a eaif.- 
1 iJi..|i,. i-j-'rle The wai^ F-arn: -ad the- 941 ;- 
ondiry diselibi^y- ij- lis-p- (he siii-.e. 


Eyii'g deyice ic needed:- Ir wiJL b# ^ob-il 
at Fir;. 2 liipw tl-bt- Lvi^-r ''C" 9J>(ir4rf. On 
iE| diiu-EiPL-Bird Slijfe it iarerseeb sviih 
Lite i/iia liiir- At ihis ]ii.‘iiir ii ho^et* 
sat;F ca fpterit lat eFecIrioJ -ccsduesiYe 
[aths SD ai ro liko :1ir nrp.! hji«-i:. 4.ir 
ahernailon ar-d irjolpOle It to pneittcQ 
“■J-i." nflkini it iLnidirecionr-l- 
■The liffusaE. i ai:-i1 -[ pi-F-p a dia.pia-ra- 
malic id:a OF 1lic raetifyisg dttt-$ 4 , “F'' 
■s Ebe FTi-ea itlee. '"O'' isul "K" ire- liii-o 
t^'iis:»uta1or strips listeocil ip- ih'i:: 
Ifiilhni. fi lift liiir, oj(k(nJ;e (a* «her 
ih-l -i>(eiip]rii:.y ? littl-e nicTa spae-e cli|.ii 
» p-rui.Irani. ''J'' .mi; "K" -iir LflifEi-Tcii'' 
sloii A1ceriiniiiii:i tiijr-eait brujtes- ■'.L** 
ind "M" arc I hr: hnifl ra wbi.li; ■r.'irbe' 
ilae r-scitl'iail sii'iraiii FOr Oiw -Dbimpiele 
cvek. or iH-c aELc-mtioiis, tlt^- dlji 4 ir.ph-r-k 
Itnir a lecokicloib. ttif. Jj. tatJ-yc fom “C" 
^h-Oirs the first nltmlicji ^u.rio)^ ililf 
perfo-J; the' d-iso li.u nii-d-;' s. -^uSTitT or a 



Mb. ^ -Hra-py Corrr*! inEprri«ntmps« 
ilM-wflrir, Iri lr.in|rp tilp? If 
|ii DtM^ UHTieB. i?i..«m- Volt Trwss' 

fuller it lyj-ie- 


lepoliitimi aitil aHajiteil Li'.e poiiilian 

-t'hosio. Fit, i. 1 dii-d Jp PiX et-t a-l- 
lerEiariDS Eliijh-Tciiu-arb euneat l4a.£s Eo- 
■■J" iiid ■'K.'- 

[C'pr-irpmf-f am Aacr :S?.) 

















































J 14 


THE ELECTRICAL EKPERlIkiENTER 


Aprilj r^ij 


Experimental Electricity Course 

S. Ci£:rttiiL>aick artd Stccvr 


LES.SOri liL 

PKACTICal KATHEHATICS. 

uiv!.; 

Thf £Tir.i(.lliiai nf U c r iIir '^h'I Mimrrlikl hUiiil^c u.il> ill'i »i.4'4 
tirifiT r-Diliht/j 4ft r;np4tjtdp 

5tnp ^1 ‘ JppIbC^U f-i^ ±.-iJ ± I: El'. j.r£ aIiq'jvi'I. LftfiWJ Piiii- 

;.jij,<ri!i^ 't3:c rqjM. a^sicil '‘.rjai^lo in Fi;;. I, il out 
chrnf x. ii .arlil C. 4rt itln iibir iji llic Fiiid iJ-V 

my !:(' The EluiiLrig i\L.t ih-^ ]i).f-a:1itnvisv, 

TEj'U'.t [ii L'ic j^ntr: roct pf tht K.nt nf lIic base *t|iia.fil iilji. ilir 
»l:ilwdir'iini-ff^r *vf c + U’. 


[■£ 1 ptrica -iqDiin; ‘i i'’' I'jvr ^ L'crijlfi 
arlu.. Intn :1 k jer^^th -ill eh.s tide lie 
F^uaK if liy Ei^lrurinj' ibe 

:ost Ihs iniljiilit^ U ^ Fi|i4.'t 

libmLr -Df 'u^hvI WNf Ii3 lure' U4 
jr.clics J^:D^ (Se ItJigtb ef llic tide o.f 

-Hi ii-iEt li.vi.jf Ih.l^ ana. iFovId b= 

\.'^|U^ !.'■ 1^ Di|-1ir> 

The tella'ffilng nufati-tM if 
f'-r [Im- r irniur^c tlrcii litft hf 
Finlii^E veelouE £u'nciL:^E 4>[ 
flint hjfLrei: 

D = L^r.gE d''inKt<T. 

i| ■= S-niU rllacnti^r. 

3. = Radiu.E een'rc.l]>::i|jJir.d 
t5 D. 

I = jcirei 

Lo d, 

p = r^Hn'-fTfr, (W 
■ri r^Fni’-frtii* , 

S = .A'd tif tiniir 
.Eiirf-ncf i»l: 

'iB'nir. 

A " Area of plare 

iiliuiiL 

- tt-L 

\ “■ TL'iIuIIII- HI r MI- 1 I|£, 

Tha raTions ^lludoJ 1 ^ of the jiril: are fcand it fCrfl^i^aF 
{■ p-T^-s.imxi^ 

\ i=sJ>fT=tLHtiKir. 

•j |i.. a hv'TT-U iJC-mi v'i. 

I 

1 “ r rf ■ 



Cire'urferefjee 

iir ]j. 


Dljmelei 

flt-d 






Rjiirns. ^ 

DTr, ^ 

I a:=»r—34^]' 

on. 1 

^ H 4 


*V="i'i®’^ ^ = \';ig;rr 


. — .?aii X 


Tht BKa. dE a. cir^Hr VBSjtj if bile WJbJ+f ■CE the dbmtic-. In 
i^rhef wi>nli, ± 4'* eincle hat .1 [ioei the area of a. £'' ek. 

‘Jilt ba;* lire ifrcaitceL area for a !Li.>ir4 tiririn remits 04 

jierimittcT of ifi/- ftiiifd. 

The area di ailr Eriarple. -such [14 sbt a^ii at F.jt. 2. if Ki'^t" “V 

tilt t 

all 

A-= Vi III. 


oL'd 


* b.'.E A' -h- v-t^ v 


Tbe- Dfprnxinait ?i1 an e'li[i9e, jibih a^ fh-ia'ii in Mk- ■I. 
a-fCKtained hj 'lilt 




A = -Dd- Tail Dd; 


Tlie icproaiaftil; |€fiineu;e dr |i = ' — 

■Jt.e irc^. 'Ol a fla: rinj^ la setn at .■‘(g. k, cf jcicgo by thi fdli'nA'^tia 
Tjk ■ 


Tl.p voluiii? o 

'fl r jiixl fan' 


cl 


A = — X llV —iF). 
i. 

A r Ih TlirS l:j the eXlirf.-EEi'':#l t I 

V"‘hi »ii'- .dsa-} nF. 

E ifihEt!^ inn if lecinJ 
S — .f il" ~ I ' -ge J-i jt'ti-l 
fiiPtVfa. liHA^kPu CM. *ft il.Tiikd »& I® ancki. anH thtst nnjkf 
i^i|L s'±b ilLb'JJtiJ hy iSegroci, mir^tvF ard gccn^f^L 

Siiij. Rj«B!iid? rule cflc EnUiuW. mJi-lT fnir.iitcj -niif ffi? 

one f-f an:l SiW 4;ri;crr4 a cwnriKtr 

fkrninifriirii.r jij h cir-jt. Trocractorj or etmi-eifele: of biisa JriJ 
g-r IdiotHl nre iieually tirpl-vytd for -flti-tiiij., tlicir eJup"'inrc hneljr 
^rndiukiE i.i denj-cc^. cLTi , . . 

[| iht div5l]tI^f fPj Eti e^ual fs the rai^i'" tu" n I'lg. o. t, 

thric ilir li-TicktH car be sicp^cQ fJSi EiiniM around she 

ptrimeccT. cj Jflrmk.R y *l*-til4it flynri* ta'lid a lii'AipjrV. A 
■■iilK.I n^u:e. ai pTrlwnd.-Lp fhoan a: F:g. (, A^ht pol™on 
or fia-iK tSn raartil/ be- laid 'hj: hy eIi» ihl nf i!h: fallciwmR' ilana: 


^uinhcr 

(if 

fiiiej. 

Kd. 

n 

I 


.\niih 

ai 

ceiiiteF. 

I s') 

90 


S'-aiith:r 

Acsk 

fi'ura-hrt 

Arfck 

of 

at 

Iff 

:it 

jqdcf. 

tWMF- 

t kef. 

center. 

Ko. 

DejjtEdf. 

SVi. 

[hn^fe:*. 

9 

-jil ■ 

1% 

iTI 

]« 

.'tJ 



;i 

i-r-ja J1 

IT 

■II 'j-ST 

:f 


H 

90 

1" 

i'Tjf.Li 

Ifl 

la 

II 

Sl.'i-T 

90 

W 


r^ ilu 

T iia-T 

^ -fi 

Ihe arjile as lEw oenfrr ncfn-if 
ntanf of a pmLradfor ftrt'inBtef. 
n p'sljK''™ liaviiig. ary iiiiniN*" pi" 

b^tiif dlccErica] cirr.-iiEt. tlirj- hd'e a. ituiubcj ol diifcjmt formuTaf 
apfjyitig Ear T-jrM'-'rJJ fjr.ctk(nf. 1 !)e hafif w.d r-ae dlPe?r c-uwtnc 
■dnniUi liirlus CItiiN’i Iaw. I if (nfrrisirifi jt iba folks wIb^ nouidr^i 


■b.- jiiiiclr ril .1, PE^. 4. Ely 
in dejgreck :l ir ewr (o ]j.y ciin 
niik-f^ hy rcfcaiir^' ta- lK? abjjnnc 


— vnllj c<r e'erir^imOtlTie Itrce. 
reij'lam: in oJiraJ-. 



if u:s1i|jrds K 

,’iifrtiirt. ir. 

Tlieii. £ = 15X1; 

t: 

I ^—1 

Ii 

K 

arad R — k 

I 

Thjf hadiiii a-ny ■^uiiHTiifE, ■the ihiril ore tan be- ryeny 
fL^and. Tit s^lTf ilk e. tinuiil arc siyin b- rnuh^plyLTEif ibe ydl'f 
by the amperes; oIed. . ^ 

Wmh = 1v 1 ^ C‘ K - —. 

Ei 

Hit- hoj-fepH.viE'ca' is kiimil ini' dividrBg' ihe 1oinl -nyii^ hy T-;d and. 
fiat fiil-iYcaEL-t if as^trfaieied dj'.'i.lir.^ fh-e totil viUn Lj^ 

■Tie ciXlld^ibl of el-fOtrirrir Sn ± eSrcnl-i 31 fiiiinil by nil lllflyin^ l-lij- 
fufreol is uviperoB h^' fhe Linae of i-b. dunllnti lii ucc>^f. (he 
rumlwTih being 1 r-irient -f- f 1 amjirn: pi-t-sinj: fnr one seonnd. The. 
yroiii pirformrJ i>^ -in eieripCiVI zj^piiSi Jt^-nltf td4li Ihe product 
ni ibe lit rlir aiii|icren b/ ibe dm; in. jtiii^ndl. TIk jtcle Jf 
eniisttkill tft"] vnlt dr I vOk-aHnurf for L H-kini 

The h»4 ptciiJri'eTl Jit eL-:dtr>C#l Cit-didi lainor tc c:.kiJeln1 ti 
l-allovEfi Tnc twl Jn calprief e^iiils: 

Ifvat in rjlftJitE = [' K ^ T X .^1 
T hejiK -li- (Emc in aterwdj Tht beat pro--Ujce4. fc gjitiah ibifnfi'; 
dciiti (B, T. V.y If: 

Heat ill a. T. U -= X .2* X.R X T X 

Tile voLU ld« Is a. ciadiib equals Lac ptcducL nf rlie Cnrirti; V 
:1ir irxnrjiiiiT- The rcsEyl JJit-t if iitif-fW svl-it irtcrce«i.^l-JM(hi, 
Hif one ptr cent--for «cb dejEcr Ets; in tvrnfrrekipe FaK, -oi the 
ilrqyrn. fyh ciixuiif jijj DOnftr'(‘■ire if JIJSl. 

Tl r jv3iir-ii:-iJaii=e of I- divided er'wHt eircos:, jiucJi u i^ii 
ippeirinc Ifff. T, 3s JMnJ a» i^rlnl W-SW-. If the drajk 
1i:i' tno le-l■l^1lH^ sc;<ll ii Hi th™- ™ jrwnC TtiiaUnce of 

Ihi tTPo jrqrtche-S. from A 'lo m. «■ 
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lii X R- 

' iH T-Dtn( fi¬ 

le. + M. 

Km h. nt^rr.lfLr □■[ like rcsiitPann iMi iiUittiplt 'the juiJH 

iii: 

Fi'i 

Jrjirit R —-- 

■PutiiIjiU frtpllrlplt 

T!ii 7 J i'i ( n v 'jj several ■liKri'nil lii>-^ i^ibil^CEJ 

on nuJlIlHf 1: IStt-ld bj: laMjii.J iftt r(fllfri.-«a] -c J (iit PJin pf tnc 

(if .-c^/hlr rE-^l-^lMllCr>_ l.i ^1 ri:ill:L'UI R r-h Tbo CQll- 

JwtUiiep ot ii iir^oil ir b^iivc thi tf,'i[wnfDl -oJ iKt rfjicanrt 

t 

M - . 

R 

Thp;: iC'in.1 T^si^^unce oj chrcc- bracirhed fiT-cuil) -c-piiffif on 
Tnnrriii-I^, s( in l'^;. T, it fiiHit lli,^ ali.i'i'ir rrl.,^ aji'hiJIii.tt: 

I 1 i '■ 
ioiftr 14 — ^ - +" —r m ^. ■ 

R. R. H- f:. 

K. 

Aiul the nf;pTjf4! of Liu iit —, or Eke jonal resutiupCe. -Fm 

I 

ejEstiiplf, let Eh^ EhrtE- #f^l>E*ii<f4 I'j-L't yjtUitj i>r i iii<1 

ii? TaJicniM rr^XcCiV't'l^r. iJitti! 

L I a Til 
JwnER= —+ I- —= - . 

4 2 ilO 

ttiel m.; I'C^ififriciit if 

3C- r 

or 1 ■ ■ oiirns. 

W lit 

Tin; iJlioeily of #lrr»rli-il etm ib’iiirr t j-qicoikniialfry roin^ir t<<] 
t-v Lhe cfiaxtioii: 

rA.1K X K s _ 

\ e W 16" } 

WlL<^4l C u Ehc- €i[a.dt)r in farai^s. tL i;: lIic' iMlnditirf ci Ihu 
4i;ek4'trie. toKra Fncii: laLk iit leiel VRik. a ir I lid ^elivi 
litn Gt 4r i^iLilalHiil, Djattil an bc.l}i iL:k| '/^itli dna-^iii^ic 

fo^. cnpecuril in :t]iui]r JndiEi^ i L Ihc l[ikk.ir^> vf L!ic liiELcicLric 
h InpliEa.. To aM4i^|:3iiiia fit (apjdt^ :n mkro-Farinlf fa iriiora- 
CfitJiil ia o-^c of)c-i^.it|:Oiilh of » IdtJUJ^ ^:Ke Daiiy lI;^l i>otL:u.i ihf 
eIlo <qiiiitj«i <ncd:p[i^:| In par«nElK'[li. 

Tin; acini: of iTOriilEiu^ri acniiesicJ oil i^lniiliiilf is 

gktn iTiv ".liE fallo'iHns' cciinEian.: 

■ iDiaJ C = Cl ~ Cj + L'a. Ctf, 

Ttc iolll ru jniiil i:;«Li.« ilj- laf ■'rr-; Oii:i||<..-t«l LTl itriti it 

ruct'tnJiK'iL Ebiu: 


rural f* — 




I . J 

C, <J, C.' 

Til* irtS pii 5 I 11 I 1 H ceBijihitLEH. fi:,r n -ffPrtiifniMr dirleeL^lc to 
1ij.i'6 a etrliiiE il' i^.ifE'o-l-j ikilntcd iiy this fciniiLL; 

rfli-ECLtf 

'Ana ill Hj. tin = ^—-; 

. 

TiVhifi'E ■•■ =■ B.l'llfi or pi. 

D"Elr.i: Ejiickiieis 4liclr.tErit in tai. 

C = eifdeil.i' ill t«l(Eii-fitjJfc ^ 

K=thf anjif<aiYi1y l^i^r <WC Ertilc).. 

UK' ?= l(tXE>X; 


■“'JEOW 


LJfSflfUN £«. 

Tfl MAKE. TKIHCS,'^ 


.'Cii^ EX.|iEr.ni.ralFr gEiitialty FiiiJf biiF.sfli saoTitir or ktrr 

..nlln' upm L:’i .Qslio |he ;arts ol variaui api^ai'a.lup, luodilPp at- 
1.^n;fitS'.' otCi, prill in'Ebif. dinirirr it i: ii^ter.ilE^] LO dtal itLahi 
4ilmL‘ ii.F llh' n»n g«ti:n4 Icai.ms Lli.iit nilrn nrorr sEuiu'olLni; kjodti 
t ■ . ' ■ ' La tbr jiimiCr nnsfliirk: rjcli is 

l.iyJnE' uni n^Opk, (irilsliinif at. 
driSllnfif ind 'sprping: of fCtETi- 
l:oxi. cli, irES. 

It b fsid ilnaE, priniarliv'. 
llie tffTniSEJ J|l»u1d itir.lrf iE S 
Itoinr to Riaaior IhF art pf kylii^ 
0^ Jixerfic dislancci front b 
rL'I'i. iipLng itc^ nals if poEuli!.* 

iT'oed moc^anic (Alt Lny gli LYC 4 k 'oirtpE witn an oreurLcy of 
ae IwtE ],AJJ fneh, and .pflria l/Jfr> iiicii. The elo'rYL uirrhing 
cyr docs naq uiiuilly ir.eJi. Fri linT:' iT::»ji;T(n±i!i:ag. 

rlian Llnf^ i. <., in Ili± .liidcr ai thoiuanillliv. Brii Etkoisdnilha pi 
At, inzFi, rceoiin^ b|.4| an insirunxnt l!n.ywti st 0 mirroirEipr. 
w:iidi ix iiird fo? all gaeid laaetnnc '.Tiibk. 

Ill I'ic. 1 k aE'iin A pair or dividcra,. or OCmpir.fE'l, ;4r ala'ibinp 



Flu. 


-Thn fhtvWrr. 


laSasnni^ Enc« 35 ElJO JXfu Jtlis d( »ii i iili. 
yrnlfH] i-it .'o'^ ittrt tjf I' r-Klc jjra^aptl^r 
1, Uf 



Ay 


carde*. mittr rt.nrii!.. Olf '-’kt mictomEliEi^ is tll-jwi;- 

the PiE. 01 Apr 111 aHo;ii; is a wiiJd une. -«.iL n ir^nUi.^f 
Licil ill- ruilirc JumilSilr of wLrc, twis: dnlj.!, fjit*: riwUtIa, iprlt- 
aniL ior innointra'jld oilwt |Kiq.roos. It i.irj11nHii]j sraik io skr.ii- 
viLiiiSili^ Ilf Jib iiurli. hjl tiT a ainipk 9(j p£ L-f^.nnJ?Qa iTa-jiid. tht 
"Viirfil^f j^riilusricni?.” hFiij ihirli H 

ilv |iiyiilli*Y- ii> .iiEPSu^ lilt +i.tf II- otijtcip i*i-sh nx j. win;, in ttn 
thon;4.nilib^ if ir. iitjlff- 

A nordl s'siiii iraJitif Inn mi.rrcir.trrcf irt.y unt n« cut nj pSin 
xilc adj'Oftil'If or Llio mn-iai(-irl.rr i- Jt <i.r(fll-k till 
H6:;L'wrrw, liEiltirn iiiJidt tht oErreb thr.pita tjl line screv liEiiig 
lU tTia'(4i'l-'i to 1114 inch, llenrr Eidiy luirf tl o lu..vdL it turned 
ElLfMigli niit- rrviilaiLiun ;l iilyar.fti ot r<«J4-s from ItiE ^aUyil ct 
— ■ '■■' ^ i.iili. Till* yplni IS rtpre- 

ns. "P-.Teiy frur jjtpiIu- 
pjIlDfts Uf JW/IK"! cif ID iin^n i* ' nli'-«ii*l I j-’o ImiBM Imn. as 

f«cn by RlODtiHio 31 CcI 
I'liii scidjjijr In jhc liE'JrO 
is'XO/JCOO, OT Ii iiiasli 
alkisinL'.i, wliieli is IJ 
tinea SWIWl, M 'K'd.ACO*. 
^sotc 'that Ti-liti-. - rfJyS- 
inx lira Tilde-1.hr rrra 
irarri on shrc r-rtolvioj 
liirrc] it K-li'-eiiifr.t wEiii 
tilt iruJtttttJ b;it clnr.« 
Ehe iclloi lum. p:ld frac- 
liCDS iit th^u^nilthx PTE 
read by PiaLing 1}|<- Qiirr:- 
I'Er on ihc bcrruL LndtJi ij 
eoipiddinf iiiilli ilae riim 
Iliic. - h'or idrianr:; iicv 
, _ • |n«k. Lin; Lj^.n’cl ii uc- 

■w^^'^a^nl tnlHtTESii:-.- lO oMpocr iliriiC' iniiRlc a.iviiijcina and tht 
Xe^. " on 1ic I'Jli'rel index fl n/a-t r-ji/H-^lic Llir sEiti lioleT lor 
Then the vikn- ?f thf falipe- Teadiii^; ytOLld be 3 X ii llitis- 
saedEhi ftrnjal, [>lra] n rciJ so Ekf lii,nrt Jinli jt.. nr T.i j^n:! T, 
yr.nrrh aa rTila. orx i:il| litinjf o-juiralent 1o J -iboui.mdtb. qi m. 
in;fi. Lf i|i± biTce] iisdtx had b^n $er ^ af.ac llir !i.lecii iiiiirx 
line vra-t midway lieliyetn T atid S. then it could have Lmh sfprpsi. 
Piatori [ti ffi ^ilg, pfitf 7'i iilals. cr the jcaidJiTj; v^ciulit lie JffiiS 
iiid^ itv :en tliuLiur.dbn i;L|jni+ btbnit jiniBiril iL 
■Jfip eatPEH 'y«iY la-Itiv <ibT ii'CYk Eiif inaelilninR'- drallinj, elc., on 
■leiii or Tliml ii- Ic; c-jver i: 4 itk a toatinjf pi eliolk -f^lricl: permits 
Etw lister jccibpd on iJie nunice wiih a ir«l ^-^||^lEDJ inatriirrcnt, ss 
js l:i bo rradfly Mft'. A itiri'ier si easily oiade iHiE of a. pi etc of 
■SdE:l>iyi ■^W.li or i]jri]l ?ad. alioat t 1o R micIk* 'crt|f mil 'H'" Enit!;. 
AfEt; Kinnli:^ -a ieiily I-tiicr-'n,^ jniinl rna the i-nik it can tie hiEd- 
rned l;y -sdlill^ all a ManMn llime or ether Jirr. tp |i red hwi -lild 
■lint |■nh'itl■'lti iiiEii T-.Alri. 

.\ll iJncj cJiPtvInf tilt flke, lotciiOn of ^wlrs, eCr^ arv sesibpif -Do I 
lill lli( Eilrir-L f-reet.'in> j.- r]i; 4 lkrEl..ii 4 rF it r<iiiirmriiiiinie-:l, ar iF on 
w-ppd. ilmpli D tipm jitncH, an-J nil cenEtrs of JicJiu t .3 lie 
Jrilleil xi'onp. Ilteit Lt ren:e:' f.iLiEbnl li^-a li-ird xl.^3 I'lnxli fisee 
Fi[r. !L]f For BueafPilcp the Inrld-t £ lamettr-Of 3 hole, or die rs 
EerJpt' c.unietet' of n iLnll rr- mil, u-i- it iuIiV irf Einisli'r jr inxiille 
alee' ealipcrs^ clw^'ia nt Ibp: i- "a" heiiiti; ak; riiti^idt tiljpeT, Ikese 
iHLi.-E be e::xjnparcil teilFt a 
lealr or t'jIc ;aller caLipirirl^ 

.1 roJ or li-ali A IfUle co:- 
XiritltW u'iEh EhtJt salif^T^i, 

HTiiiih itt eniitlJijrJ in all t-CtnEre i'iiii£&. 

ibarliipo LPi>]K fdr rVitJIEIar- 

tii$ llK LiT-i^te iliifca. lauiiv.t Siieri. cEcj, will rrajlr the 
amateur I 0 cili^r qulic clostly. iiii,ttilD!tiF CeSti Hj-jFCnT- a 

dirfeierxe ot ji lew th..iuiii:dt|ia [ly niCAnl. o:’ ikrr -tahrtTt. 'jul Fm 
T erj' itcEiriie le-pek mtrrcDirtrrx arc ineaTEaTily |tsf4, 

E'or cuU.n^ otr .imal] forliona nf jofi tiid -itlsir add tkoeIc 
ilie saw, I'iR. 5, as:nj hardteie.l aa.* I'lidex frain f to- li'" 
Irnic. if ill-; us'jpI IodJ cnaplayd Jn tJ^. 114 ^ -.f toe- inrtll 
sNou'il I'ut be I'lt'iieil doEi-M-u-riril, ax rke teerk- bcinj;' hfjir.lr airo- 
perod. ttI.I arra.-r -tlF, also th-s .saw sboiald be hcpi tECpJe,. net 
ieo-Ulinh I ban k £> p-K-niigE Jack i.nd fuiili. 

A mK.IL Hjriil I'Rtci: -an^ip.jOmmt -ikill: a haril dsiLl sitaelie.! foe 
Inprl-iii i.™iall I iVr-. Elmjiijli iie-nFs. Flic.-, ssoik], sLc, ix tee:t aL 
fijl, fJ, I kt lU'jdtrnttt io Lv dnCled i: o-utl}- ebnipcd on Ike l:eJ 
]i|}i1i' -ilE-itl|Hi'. ]'iii':|iei iliillli'ic nric^x irir' a~r nitivlnltil af 
H/./a. Lo-"C'' -“Lil inE(!iii!t''jC reciiirtKiliii.,r riiEd'c: drill for 
■Iri'^lii E tlih: ’■Inri meul^ lr.-|tl rf "lieii y,-hihI, cir , seen : 1 "a," 111 - 
d;rteretE Jisc 'Iri-k iX-hU eai-Fieil jit eIM liintlx, A small fcirJ 

drill wl:l| i;rM-n'il li.ilt.ll? Huif ff.(J.iFilr iif i|i-itl[ii^ l-yiit'' bolcT ijtroi^h 

irOrl tit Ipll 5E'tx: k dcpleteil -pt 3._w|iiJe c ^||'‘.lYrs a miiiracire Loci 
I ani'lr d^'kL i-Jiii:-!. 0.j']i|i!i.^ Rlii- ii-" ’.lx- liiiili El!T|.'3.y|,-ir 

TaUt^ ftl'faliR Di Epp dcJlIt fc-T t-ificuai mafli nc jc-eTrs ^rc 

|fl'.'E-Ei ML Hll^ 1u-’.E l'hL-eI-q;. Til' .1 III 1111.1 mEM'- -hf imrl.llr 

Krtwt said ESp! i:M-;l arc: Na. ■!. iCl 1. St: S. ^hft ti. !hi: K. !.bJ5 
W..n. fl. JJ: 1'?, £-1! Ij. S^i 5i*-3fl. fi'i'.; tl.c Htm aiiirtetaL in- 
LtcatJii^ tj-id EaP uiiHilier and the: rpEteiil u.tnieTil H;® iniiril.er of 
tli'rJi.l': 'It rl^ Siil'Ii iiiidi 

fit cnir'Mii,'^ 1 































iHiC eLtCTRICAL EXPERIMENTER 
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Electricity and Nature—A Thunderstorm Primer 





TT 7 Ij I-' nors lUf rii^Hiiv. iv/ -j .ijivt 
yy cf i: j« 

.ini ■jj^ fjrli'ht cf 
Bcciuit I: 'fi 

UiiL fcs;c v4liL«!i Jirjt oliiirYc-i mi Llid 

<uidfr. Ie ji 

fi'^^rjif boJi'. 


Iri- ii C 11 I 1 I In: lirLi; frcin -i D'J ml CO' 

ot TTl^lPonj iT«n |.nL sdli-d liquid, 

('F [lid .adrifiinni iLiiiil-irjh, iir riit tTr-z^i; (T 
Eu^ian:«: td^bii!* cfcuTKalV 

BiiJ iK^JiKd ttriT jTifijwiiirds—m fT«fy 

rl./ ^fTtrirat i'p 

turned: ud. in fihiv.^'FEli>:i to th-i -dTijcfC 


lllyi^FiiirA mi IlihEr hif. 
^■Ch filpApi. .^Li?' Iim-L4L^ .Ylii 


Vnif Ehr KrnEJjl tJh-linJ r^rjnEhn w4 liic 
■ kni -mi Vf:Lk rkl Tliimuiidj r( ri-.-fMtovtr- 


1/ trrMfii thf i^^-frrr 

ffvuff' 

S'.nijly 1ht- (erm fwiif U llw ipn>^ 

coii'.-cnLfrt 1hj.1 1# fcuntl lu «xfr^s 

0 ir iiFrii'- '<1 Ibi:/Amu'JFr.i-* 

Df efr'^trfe liBli -ft-f ifit 

r-xtl riciyf. FJtcEt^l Ibrcuili iri cIikti-cJ -t.^- 
fjtif ncili:nj is tiM'A'n. 

rr^inl iiT>~ TiJ'i.F' u? 

■Mi i-.il Jtirrticj Id r*':iiT+. I.riy-ii L-ic i»;s‘Jjfjf 
10 ii.-c Bul llifi' di(lvr '•■<■/ kit;'fib 

in (Kill elrtlTi^il f|ti.iiicfl. 

IVftal 'Ll clL'iiriiiii ' ■ 

lr!«lrrtiljf. uiit-n it ^xLjIa, cm u c^cilcd 

1 >, ary toly, ill -xn airH-nnl A-liH-l: ta ko r'j.'-- 

■i!e 4 t ih( a=Mu.r.t jiLlnml :o that tfdA 

■n i'aIIi'iI piiric^ I'i[lr 1 .iIm- . 

irfirr ii f/evirifiry.' 

E^t'lric'lL^. >i!iriL il riiAl*. OF '.9 dXf 114.(1, 

iFi any 't'ouy, in in a-maM-nt -.Tliif]; in Itjj 
IliJii 1 ^ tilt U 19 UI 1 L rj. 1 u.ral lo t!iat tidjc, si 
rt'lml hfj(*ritf fit-Sij 

tr''.i(y u ’’f-eJM P^cc 

■"■in.'iVryC.*" :rr^ ' TiFjat^T^'' d'aHTcvl 

diJfl ‘■/■fji.ns UJ?" 

Rr-Hiihc k.xi r |i!iiliH'|illdCA LtJIdVd tllAI 
lluro if L'Ut fl'if CTi'cYfJTfiaK. Ij-H Eh.H it :.i 
liJilr Eih vjrijljr.iL'E □£ (jdcjjiricy. or 
T\hLth U.r>- 4;i!lii:ifi;l*3i J'aJinlE» md iwj!' 
u.'i'tv; uliiL« oihcr.: btbtT: that ihcro nro 
ftlT tit<\f\e\fUtt wtifl* ■riVrf.m,.- 

jnd rfjjHfiiUf, l-cf aiLEt. tho:i'' niny tic i 9 V.-n.^Ml 
ffiCiiH wl'j-cfc-ii.r xi il tifiivnibi 
du'^itznac/ irtd arc faund Lo il:9.tf4y i-OiiCt'l 

Ei^ j^ErEJL'|,L^I« jm'l rrjii Iah ai. 

haIuJ Jc the ciciiriiai plifiu’iyc'id 
of Bffllf.rf 

Upori Elic^ EtnioiY o: f/f flfifii'.j'_ IS =ta 
I'p f'li^uffifirFun iM'lLbrni .Lc ^rCulCiFV a"ld 
n+fci-liVf lliTEUTiirafi thfrEi 10 Tir_l:U 5 . 

imw Ali'l) : Eir u[eim i1it leiidcstjc oE 
c-^ iSeiitUiSylp toric oiit SniJ MiiUjiur u lili 
ri'ict*in'fy (awuraincr 1 h.u thcK 
arF Jiau (luadjti. 

flex oVfj^ jrif ifCJirit/ijfiii cj^ rifkfrrj'i'J? 

EL/ chants, cn Llic ^candilioTi of DaHor. 
Ai <LezEriri :7 rrfiilir^ ir .illl kiiliA.iaii rk j nl 
I-tTlia^ an. HCXDlii! iivreJicni in Itit'r 
riH‘cljcicrL 5 Ek fTm* i-'iJii1^r In ilir kEjIX- I'li 
■niiLii;r vhi.-ilit'.' fiom ht-at to oold^ 0-1 


Blik..ii| li. 4 ivr. .k itir exHtof Bj olcc^ 

EFkuy to cmjiii? ill taia-*! Ifi iSie- -itair 
of rAiMti-. ... 

(lex 4*. ft iftr t'i t^jfliU llrXIr' 

■|0|.1‘>II .r 

Kj j.T<k.kln^ iLi oiikIl Fua^noci iiat arc 
liViJI.ltilc to itl- iSi^TiHiiW;! litttfcifE fn* 
j:r kj'icki fUHcfiiri'He or huir-i'uacfjfltric 
bodicE, i^corriiTjf Ei ElWj' fjEior cr iiho-'o 
eIh iraiMmibsio'n ol Iht ■clci:int*l -frirtTiH. 
rr-'icr I'lfnniir-f.'- cf riVn- 

Mrralk.^ cliiiroaL oriiiial nurii. '■.oiTn 
TciExUak 'bodies, HBiul 
K'aniA.kT, tJfOlir, otCr 
jj.ijte’iirxr 
i-Fi^ ji-wvjrdr.f^- 
rTtf 

JkUJt. oili- l''**C* 
e 4 ?F 1 i!i Linw, fliallk- 
fJUtthoiK, R L 11 o 
raiKiplicir, 
rujblCp ^noch.iii|i 
Elrf- eaiii a-nij. alp, 
t'a a ctrcf 1 . hiiri 

■u.ioijfp tilt. 

IrariiiktE^ diortf. 

'■ilTtfartii.inj, uTkT, 

Cc'nili.q;'r, <'1^, 'LbFOf 
t D d i r * i^e- alio 
t'4ilkJ. 

Sonv: of iSwf iid ’ 
i-La^siEtk ai 
f oa [lit r (. hair, 

TOi-oU a i I j, *■ t 

e 1 k'i.i|^~i iMii:-CEin" 

diicbiri. labeTi ar;;. 
tvoiiiia E^,iiir1i|i'l Ilk. 

wJifn ftcriff 

IHciiiVrlpny — |i|c- fkiErhif t JKtMibc 

Y <* 1; 1 E 91 liXIIF. JELimUc rrm niUj lu 

t-kfaiJf. 

rr-'ih.v jwf ■19' ianJ ■n'dor jf^tKrg 

rhf a-Aro iiiej hjrr 

fcT'Jt-at oHi Cf eiffificj, emt met te rtiiif' 
full/ ^I’^LfHi'iei/j/ri'T 

ft it tkt'.^ii^^ arx noji-CMoVrfan 

iIijL tFfj- iiripfajr ■.■nnjjfl^ tmilciriTrit tFro tt- 
ijitaioft laavcn h wiyrt lo thf tot- 
lilL'SS of n'Allfr vYrikls :frxw:i tEyrran^ 

llirir kii’Ki±it:fF If ■! liair ir ircri wito 


txi'lEEtJ, LfiitiCEjd of li itiflt 4tr tltc- 

itlrity wjld b; fq-ifllly dnxJ^ipbd; t=l lue 
iia>iL IrjRT u £ii(iit E'cii.^jii Jii<; vt-nld pari 
ifat ilntTKity I 0 (kt hi.td &t thn oiTraWf 
iail JI 9E :.k .imainiiljIriL, Uld iJl-t IK.IIIJ- 
ibEiuiii VTCiLkId Em pndiiEurL’oJk 

■lA'iiar if tfff fjffcj nA/ii WiVE9iT^!( <*1 

ccr\t\clefdtle *tfk* !ir fjwifikriiHiY 

r.nf miFrlE IkiEfi pnp-^rnh'nf J’cd'iVjf 
Tlir TkSiiEt PE a yioleinE Kti-DJi. in laliifli 
iiitfrre j\e£f and .'ij.iir ppt and 

i.i Ef.f rL'iljcliiti iii rAf Whifri' t'irrce 

p^rojn/j- f.Tftmii:/. 

FP'Ajf ir MUfi! cf rifttni tfpestJ 
Tbt jfec(rii; fc«t. 

dc><|iiag body [a Snd. iti aqf,9ri>yi'iEiH., a 
d.MXiif ill sia iBiir« lij- jn ir-kihlor. fthd 
trtitp il pprl-l!. 

Jf'IiBf fireJn^ft (ht tlirifif iifiltr 
Liurjinia oi Eli:(.irit.ity fikia lovAid-k mb 
olktr altcD^ niiaiE ai thf mdi of tchicEL 
tliarOMl p'-aintt art dLjxw:. As jxic ns- thf 

cliaKDcl pjiltl rrin;ri!i| jii roflil.f Ij tl:* -rt;:-- 

ifif c^iauEiicaiio:! is oomolEtr, and nio 

'iRlrt if fimii IriF. hul ikliETi [licjp aic .ItJivii 

jficti, i3c«iait fic-j: and, iiRbt Ar< FYaUctL 
J)-*#* w JAx f^M4f ff Jn:*tjijr^7 
LiRhlmiae :s the rtiull df cfkif-JrjrflJ Jrf- 
EfiIIII fLf 

FE ftnJ rfrj Ipni/y !■ Ikr ilA-liifj.*' 

hAn^tarioiu fTHTi tEif inrfana df (lif 
0.11 111. i 1 iji-^.;h of IflilpL'JIUJf jn. iLa Jt' 
Tiiospherir ’.■apotirf riipnilfol a-SEiOEa cn dif 

T.lElllS Xu.'fuiTf ' jm£ [.hf flXUOJI af lofuDT.ts. 

of :,ir Of iiriEertnt il^a.iilirJ n^aillSE. aacib. 
Ollier. 

Ji'fi/ lid' f/itt/ fitv-Jyci eiei'- 

4r\cityf 

IWy-jTikr ibe> ifViiii;! ihf ' vi^ll^rnnn of 
the flOetrie forOt, and jirfdoci fci(ik/e in* 
Ji'^ritrr itana- of fJtciricity- 
rfjfniMi'jn o^ihi'f 

SVhcH eloudi- dianrid '^Ir die eftct\if' 
aj^oBclip cEc:' fomi insti iia 
essfi fltiTrr Send'(frail.ijiif iee % jeaftr etai- 
dhtirio 

ff'Ay iErAeuiVf Eliir-iitftriKifnF' 

o-.f Elif />riff p/ fFjrJrifil^k 

IFeuui: lliii' sdnipaoJiari, iKinf unDhl*- 


□ r LhEiEnlnj rnm CIhkJ' la brtik. A EtelUFTl 
iMln laKOri,. lIcrKe-Tlp rjlh-u' trt 
;-,iytaK lb il ^illiTS 

te DCIIi-TT 111" Ifn-Jl diHi't'v t'f tlfclrklty 
j] -t^iey iiEli lon'jnli eE,r1Ii ibibef, 3^41 gy 
E.n rnjai'iferj ar-i] liChtiainR' fmiitJ 
the vtirltKCf cf rAt EJrfffiVijj- pi f^i-j'-Tiiir 
iVy fUSCft, 

peuj JljArtfFf fopr cc-,-!)p fK-*^ 

ifyprjHJ ^eteie'^'-i+flfl'nD Jf-lAir foni cf iJ*f- 
fri'riFy/ 

Mci; cltetfseEif. pLi*t> iwtiiio-. iM[;s4- 
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krd lunrle-it', ■jfflirm'vri 11 3 

wiBificnl ie«Kt KBifuiJiflrL^ 
iVky Ji‘ firftiu /■n-j'V fnd 

J3cr-i;uM! Shty r^nic 11* cf 

wblcll 1G l!bc j^lubjlty 

[he ^.iisnospbEK:; ili[^’ iDicrciij^ lit ^4$*! 
*.i' ifit by leitililrt: tlity 

rrhVaf* rflj cf (bt 5.iH:atFbwt, amJ 

ul;K lilt jjrtoFiiation. loF hjjwm 

are tik«D to (he 

thty 'btioTiit a'l&f'Cltdi lltj; pl» wn(rit- 
utt tirjtly r^- Iks' :'^(in3;icin in cfUMj, 
'Wllkh inipartf in Ibe air caTcttlitr: PnJ 
rescoTatii*' 

[■P'A^ Jcft hi {>li! 

th'jr jaj* 

□«aj!« iho ir^uds. *fe :gHJiid.'a»-j. Ijt 
tiH' iLit ^i-nrqiinill'nj iliHn a iii>v>iiiiiJHi:- 
ifr,: wfltn, thenefon-. eJoctridtJ/ it 
[a [h* rir by ^iij- iiaLiiral taui-e, Jt 

ii Toicb'H (tit efcudi: h ii praliabt'-' 

iJfii^ rirtirk: L'J;a!'g.':. 'iFliidL pffCTcnli lit 
•waif* vticidts from u:1i(;P(r (Dp^bflT and 
f^illiF^ iliwn iri lIk fMpi ci ram, 

JlViy^a'g oiffrent *Jdit* 

Xl'fl 'if j'pAiiui'r^ f ibd'^rai 31 L 1 V.I r 

^V1ld'l twu Ii4i:rif> are .ubbert Lo±t(1it^ 
triQ- bccdnrt tItttrilWJ—*!»* ot thorn fwi- 
r,V./y, Ji.-.l ll T ipi],±r It Li Ytri' 

p»lub}(' I hat wlion. lin-o torrtriLI el' dTjr -Jr 
niavt ii -iliScrtr.l ■^ayi, il't SritlL-gr. r>i ib? 
■.■A’<h ^.1 fajitt msY ±Ta1ve olertriclly CIiN iK 
floit-iu:' in 1 !* lociiEh- of tht tWittlrttrat 

VOL'IlJ TOrv: VC ilir rllTlalllt^, I^dH rhlj?< tTUt 

-niaj' htoanie chaTjrcc Tr-iJ: pg-ji'ii'i’j' 
ivil iitVrs yt^iEi nftfffn-v clttlritil^ 

IVh'i dc tfEww plffirilfirrf. inm iiy- 

arjpvJ r h'Jrii i.iA.tf f 

boilLK TrllLtft art tbstlfltj wjtll 
tie opcoillt clntdeitit'! ptlfisct dufji 
—(ht tltorrlciiipt ntwaj'i sfw'-! It> |■■»- 
efluili'^ririD nnd btfi* t^is fiti- 

tTi^Pd cljDllda UTjllhl ■ iJllCT. 

Lm. it be aii'jincd tbAt tin tto"o A E>-- 
egota poKlivfLr tktItirtKi -lipt :t tg ii;:, 
tligfBtF n'lth. jH^skive d'dclrrcily. TIice* hi 
ibgi ui all natura. aird Ifltrc v^Hdgj lij i.viili 
a E-LhiHl-iili'ii ih-v ilcu III one biTid^' pgaiJrrr^y 
tjooiltJ v»3[h-rm; tbe- to-CKjE(tnjte *r aflSlftr 
'bGdy cKtiltd. jld'itt, il ^t-Olid 

3 'Ytft )iu‘av, and elojd A pcsKivolT st- 
eildJ, tht tur ctrramixtrat to A. iroall at- 
mme (be iof'Pnd of- rtsf iiir fTifc.-ti-iiL; liiiL 
il tht tlWlJ 3 ii prti*"! 3t thtrcEorr he- 
corir:! iH^atihTr hiiiI (Ko (hi-n oknid', A niid 
B are Tiwihiaily attrsettif, iKtiiurt opfe- 

inir ri-n^IrL.'illrA. AEttaLt Utl 4:b:T. 'LcilOO 

tho>- apTroijch nnlil Ihe spatt CF ItnirKn 
tic 1-vrc i: iniMlhtitn',. td NIlFpifl llfif mi* 
luat electric tii^isfaii; llii conditi..in bavini; 
arriL'cd, a di^biTEe tckcG plihci!, 

diej« Jiekiuiiic fircwt'ic.'iin 

rf\f fifnrif^ rfflfr/f rrypr-p*'! twl nlff-ri'f 
tl*gaii'L(' I Ilf i'F leiYiern rlc cIg.iiFe ic a 
e):^-cgadccEgf; it Lg (bt qE eicctiiriLy 

rfif Tlf*rjrc:ircf tj lirr jin-i'd- 

/ftgdj- wh!t:i «t4riEihii 1 l.^ /jiA. af ii£lrt- 

rfihjf J?#j a tAfinrr rafN 
J'lFliA-lill'nB ^ 

EieciiiEe hbe ci^uiEibilijn of =. ctitani 
unount d: clcrtriaty lavir.R' Iced redertit 
lit ^layijf, ifie^rl'-W ol lifl? flcrtrinry. 

ijl(j rjl'd, 

U'bji Jo'TT a JAiiird'fryf'Ti'i lannrr'ndrJ 
iiicr i /did jlartiFf, .1 jwrJ 

.■*i,i£»rr 

Bttagte 'n-bw tbe diKlTkal c:ic.n|t<t 
eu-r -CIlIj lH-|v,'f3ni r^nint'L, lEir cjiii'jMDui 
■of ileir e1i^itt(lj|L(g U r/jr-jydtf. 

If'ny djes -a nf ^fLfr rmcr 

fitr s foiTj frrUiJf _ 

=tciuj« ftV/ cfTr ai -kcII ti llw lvei Wfi ate 
Ju Lit (IfoirIcaL diiLartmce. Tin 
4 ir nitl whig]; p elgcd ognxi in cadtait. 
'belnB' a ncn-crndijctor, wOntd nlM l«r '!< 
cjctErifily 'by il± diidianiic 4-1 tua 
Int wauld rbMdlsuj ra rlt ■rloi'e!'--n/fi 

fieri? and thu Ecp:at1^d^ ci1F>1gl;^' 

and diK!'4r'd!rijj iioiikl ctinlinm till ihf Liir- 



fcjtjit strata of eyLiLnl hIi wcec ‘bc'OCEhl 

1-5 :ldr roturnl iiaie. 

pptJ rt*.r jiojs tftf air la 

jFif ^jT/t, cird jro-M lA* ffr.'.'i ta jJrt oir^ 

'riandjer-aCaTTTii mujlly tilfc CltEC h<- 
(v«**n. rl( cliiii'p, (jr iJifl'rr-fiiE {intrii of air. 
ll’Jt lOKHiLrbCi iilcn elar^sd with 

nil ojvpajTie rlcr-TiriEr ta tlat crf tie* r^^lli 
Sr oi a mcuitili. *S(rSacl it, a dischaifia 


T-^-d Lliudl, LEjilHl -^IIlI 1b4 tipcej-lH EltC- 
(ricitifp—IJh.} ■'nUIlvi mi ScjT'tllYe'., 


taken /■r■cl^ lif tJaafa ta -ar 

fre^! rbr cS'i^ tg fJu .,'FaiiJ^. 

T]:t iiimtlmc clcEij[d|Lc] of ibt 

catib an-d i 1 e ?ir must be co'iiiniinll^ fo- 
Ide or, iint r^fiVfjtifrE dotJ Ffl; Jilend Ifca 

l^ibirnonirniiiii, iHcaij'.ii .idL I'B.lii.ail l>naicij 

lunorTi, treci^ aniTnaLi, reau nPTiliaiT Ig^pef, 
-,;^u. i'lci, a.'l Iiiifie ur l«4L ii. wrdiKltui 
^leLWEen die eartl and the air. It it -cely 
jLkehi (t.tre ii a Treat diitiirbadhto -O-i (Kf 
rSKts, mst itmi-lna/ i'p>frJiii'i:jf 
ii Ctvdttp^, A'ltn liihLnLnf strikci (bz 
eutl liiLh arrat Fi>rnr, it H-niciirii-p L-fm- 
■do.coi wJiat irt called fkf^i.itliei is sanciy 

-tiiili; iheiF ar^ hiilln/ Isliei^ ]irjilwEil ly 

lie meiliiiE -sE tin iSil. 

rf'^T if/Tfi rj/ rLnh.fiJ' 

j‘'rfr rAe a/ 

Tin Tihlh ai:J lUuijder arc rcaily alsiul- 
larKoai! "StK at ]|.flt :Ta^e';i liiili a vtlgc- 

pli ..fcfOUtr l;lii.n Hat ef jp.iiid, 

EC* fff \ht jujn sometime before we htar 
iA.r jaiiHJi'T'. 

{ia\v "!«;>- 1iLr e3ii\\tf.tf tAt dritu'.ei at 
ii'Jji'^fr ftic' eUetrit Ju'f.'ufie iakft ^ac(f 
5c-zad tiatrif at the nte sE t? ^eirter of 
of d-nsife r» If :t-c7F4. if|. CbtrcEarc UiC 
pcpL sF iliimitti Lf ^ril iifki 4.IV lU'Jt bhrc 
lIii; ^Fli ef tjglitninE, ten dtpcharifle tggic 
li'icT alta:*t a irit* o(F. Tl'e p'"!**' uF 
idodE p^rtoni Ltaii ebhn ip'ifr P'l 4 fifini: 

ilirtrlipli-p (flhilriL 1i^ lIit |iidnr, ai y jirflE-.ilh 



ShwiDf ih+ v,pry l^uirar aail flrlklng Fffnf 
Frciiiir*J !■ Milt* l.labsiiLiF tfrlket 

It. !Sdrap4lmp.F Cajll* S.ljhlniB.! Ta.>rp- 

iiij-v ftkiitHe Ebd rrst-4'Jls dliiaim el 

Eieriti:-™ 

2 bciti, 3 mile, 

il Fnatir Oif a miSc. 

■i heats. I n'-ife 
i beats, nilCk 


A bralf, l^A miJtSi 
7 liiprEli. IM nil>L. 
a irtLlf, i raiLej, eta 

ALl(,StigB pbouLd bz paid (S Elv dir-cetit-^ 
jf.j i^rrd of tf,f itirjf. ait:! tritiic iiichilEiU 
catiooi c: (hc «J;«laiSon. bt made aaoord- 
isirli'. Prfi^iiil Irjureii 3D and ycirs 
oE 4[C itlCUid eeuBt Sue a| rAr pklte 
'a MhVr nidey W sit bzaif, 

JP’tifl.' 7? ife trirni f.f ■■■iPLlaAJfiEr ftrfje 
af fl'ffiri|fj:f^ 

LicllliirKE hai bear, proved IS tlive iirtLck 
± chsrciT. SL GrSii;ie''i Cl^Tiftfi, fjyjteJrt, 
m-. pit 1:1 oE lEMS. with a Ectet 

e^il ‘o i:yjrj Iran 13JC03 1 orw^''iWTr. 
-V ainirli .icrti-Pdwcr. it snerllrHCJl »!- 
e‘ilatizm, Ie eqmvsJrnt Eo r'i'-kte ^ nieitlii 
ifaj.iWJ Ibf. Sue ESSt m is nu':*'- The 
fswe cl IfeliEi iriB, llwfrfrre, has Icls 
pco-vtij to If SfinL to ihc riisirig' eF 53k- 

Ibk. Jltir FiJOl il' a iri'n-iw. Th'.i it 
eqea! ta the SDlled pS:\‘tr Cif twcUe. of 
CHIT larxrM McAffloH. havinsf coilecELj-dy 
L'-l oe-uif.E'] c: TDD horM-pciwcr fSeb, ITi* 
srl.f jy E'li elecrricily is io crCaE til^l i( 
■n,oJd trate-l e^hihS Eli-f v,'a-pld riwef 

LM. t; Meorrd. 

JlMcJ jnffj i,V :'flr?iV£ ef\aracUr to tf\e 

j'ilfA.'T ‘-W PfJJiliTi'p.j;/' ^ 

Liitl’iiinnEL If jft rj^ ■■shin kl _ Ifpvebf 
lUr.iai^i a Lr^nR-'-d^raiKC, beiaklC it 

fA/ oir, v,'1iiel| Irie.-fercE srilti ii-s 
nlirfs't cip.ii^c, 

]l ^ f^jpudglr TL'lir. i: poEln llto ib" Is 
clinit iliMance. only. 

It if /wJ-fJ Tiliii'. tid:Tff reiwtyrJ Iry Ei.r 
air. il dihzifcs iddo Ewp pp more poir.liL 
[( U t/ijct ■i.'len 1h? flash is i1i‘ii:ni:, j..iit 
ij teen by reHeetioTi m dLiEHiLl pSTt'S, 

[( it fiiue wllpr dl^ rlTt'llf.'^l rkL'JieilheLlL 
n rtrj- snEfnie- 
FP'’if!il if rilMhirr^ 

T hander is l3i0 hlsCrh tlif 

rrrh E,if Llif rlrEEEM.B .1 Hi.lxl lIsLOUfl lie ajr. 

rt'‘ijy hfl-LT* fottjzy tUf comnSIioit 

raiu/a bj. 

EetauMi 'Ij- til* valence sf ilf eltcttir 
lii-,T-. tj. 4 i fliJe ji/ isip art dioidedj Enaz 
voljmep bi air ate rarefied; af,d 
ATt tlt^sdtriitJ. e.iva fieovrii f.i iMiis, 

Tlvnnlrr it slureijro cs-u-tHl b>' 1 be tehfc- 
Von* of ike rirP ni it colIlpocs and firks 
EC reflate !t( own egniWriuTu;. 

iykjl fFsTf lie TarrufJ re tht 

taur.dt iif intniffW 

J;p peali fire mos: tremtndotis is iryfiii]- 
tnlrii'jE repiicnE. When rnirmvTlrit id Uieir 
ndvenoe hj- hilb, Cf OEkfc elevated objecli, 
sFe rrc-vilH-Evilon nt the is t«kni 

p-nj: irre^u.gr. 

Tlirj csHciM -nF n slnalc n*i| taddefi 
flap 'jtIhti J'l'i’ Jt-srJUJ ■« tieafj and '^Icn TnC 
tii4T.Jry K irlci. 

'Tbsj- ace ratllins Md fvrBtil-.ng: when 
Ll:e fzirbed liEltairc cefHM ih dilftrcuf 
tfjrefrioiy 4r,d dUtJiitej. 

fh’ly W ^cgA.iJBijif fauierhiffE'f pmalFtpedc'd' 
t* timndfi'f 

Tie absence SE -ULiiJef sniiiElinies 
aEittt Friitfi Lliv j-'AiJ Jif'diiL* o|- the siorn; 
aE ilbtr (Initp from the iteViTtffT ef !kf 
etands to- Mm nrA-r hi ilpr nii’yitcJiE oF 
discbatisr. occp.si4iiiilX but Q tl^ght dii- 
hirlai'cr t^F ihc .niiRisiJ.eie'. 
iyhit tf spJcaeJ-ij-flh _ _ 

JlfiT,fiipri’fi.i if J^-r eietr/kiJ} a; tkr efrik, 
and is tlatacEOfii-rf iy HC cEncaiarign of 
furr^Tjj -if i-ki Jp-riiry yiLiitjf l!\rouzA 'ke 
(orJ*V fiiy/iKi.'. 

fVf^t li.'u pfrityrelrr lodinf 
lEafrnctic 'aMJi^t *rt it-OiC tiiaz eud-ihil 
ihHiuiiiinia -i^bifll ihflu# Iha: tlcy atd 
'ucJer ilg Iml.ifnzc fl-E terfcs.'rioi *i>trnViJJ. 
rtiiil wI.IlI ind'icaLe -‘Jic dprcdlgr. ■of (be 
faiti, or f.rJrfiq* ffirfftt vf /orrr. 

FF'rof is zu^t^Tif/'i’ , . 

C 4 lv 3 r.knL I 4 lie aciioci of erfcrrioly 
na.M oi-iautF bfdits, and is so cal.-rd from, 
the ramr if ki fi-sr ilIccnL-eJiT, -nilv.ini. 

(.Id- hr rdAEil:^rg,J 
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^OUR COVEP. 

Py;K. ,Deriii(Mi^-}{L 

Tlic LiCJ gJ .^'±i ccaaci^-cd by 

^l■■f■■■^■l.i^lki‘^lV”£ rii^iiinUj; t) c 
lit' kriji:. Tlicrt i» 
iTc^TilpfrlS Fsna^lltC Itj4i1lt IV!) W^nrj i-flliiiji: 
iAi'p-iijitllS/ Jt. mlf ill li»' \tf\- -fCil :?i 4 
fl ^jrt Lnitic ' T U i |i Ki 

Ji|wji;-n^?crj Cfl- lv^'■ll;^ jc a"i iccorfftitintd. 
iaft- 

Tck kid ivhf lh aJiiio^t 

iniy piLft iAf liie g-lnto. Tht- linn, Im hi, ^l^■, 
Jj V: tile ytir S»3^- li b aishl. Tht Isrjn 

a^lal E^ii-'teiTi ill ilig fyifrji'f'I’lJ Thillnu-j iryi 
Firel^^ IfEt'^ta.Iil! LTlpllLl^ls hu: Lreniirndgu.] 
liiiU'Cj.' TTte iK-iu-Tr is £urn,is-lii;d -jf iFvf larwe 
"pcwtriKuiiL^ iKiieiiSh the ucfiiil iyi-km, 
FOmi SCV’Kt' bfiiiu tJ'iIIjC'.'i! iiilu 

Uie elKti oCii!:£U'.|J^. .\*L.irt|l-,-. ajet» ft n't- 
iTK^Idi^H'^ ]iiiri.rf ^i iii'^i iiir.F ilir i r rh'-e 

ti> j^Kuliu pbti:gnicr.i. Tli>± Air bK-eirtj 

li-Tnin-Kiit I'cT ‘i'''rTer!il ni^fi Hronnil aiii' 

a.'b^t. Llie ueiiiL. .\ii iavenid '»^L-?1iapc 
li^hl d^^*Ill•, Ttilli iho senal s.y»t'.nni Ji-J ill 
ii jirodvcbL, ar.d Ibis- 1i,£ht illUmi- 
l|i>.!CV >llt l■^l'il'Vtl'I'T F'"'" rti'rs lil^Ulid Ttir 
lo^tf |.n!(ll-Ui nifl.J/ 1) ■» 

■sfial, Ti'liifli :! t- trtvj" friTr 

trin; [dxwrbcd l,v lli^ tartli. E~. haj been 
Fn:ini| tki4 l-jr iriiijj !i c.iriuTis viinann} 
liuil^l'iiu 'iVMH'T of a (rcmeiidi::!]; Air^liiii. Ic 

i^linih'ii D'l tiin^K Bn. li l^l ri n'niH..iliTii 

;Ki'0|!g:li lb- tiK'j, .r.nH f.:» ihrit rt44rHi tltft 
rlllc'-'ii; I.MVti'r -hULhJll /IS jl1lKlM;i-|l E'I[:' 

ply 4n*7Ej' 'i^iLliin a ro^nif of «n'rraL hisi 
t'lH.I i-qilJx Tlir j^'mi Fm ik'Fiveil hIiIj 

fr^rii o-f ir.^ Wan.—a tnn^mcflvs 

£i>.*^ irfiiiib liy iJibxF.'Kase:l Lkriiucln e. 

On lop ni tji* "pojvfrt.rt'^if'' Ft* into 
t:wcri. wFlh ciitir-iis Ib;;Ii'. ''u.ILs. 

Then arc ilic ' rx:liici:€T[.'' Vou mukt 
Lndcr.!lj;T:d O'uil Lli< Vpg^'crT.ojit'' iilikh 
[Jiaail Tint! ii|d' S «i:iD«4; F(!«« cai>n,« \x 
ftcq-.itrusd lijr hii-tmtij, ,\j i matMir sf 
fatl, no Figinan cgilI'J co«ru: njtoT C.it 

bonf't'.i or Yniltiisn aW p'xrdi. Tor rKit r:n.san 

lllr piwi-r i-L ml iii'1].'^niiirt.ilV'il fTOiB a dlN', 
tiiifc, liy .;t siarit, T|i« Mriltiil 

If ptfirin/T’],-hroiHfli l!«.- 
FfI LIic Irtl i-drtRPTurhi stc £. curioixi 

w|-eein^ calligidi T ir siir Fli^L ,.elii,i^!i' 

in [I:* ntr. fOiHji iiOTT: r|-f trea-L nniflc 
irnu ijr.ck, b,. iiIi! aiin'tl fiiii i 

tl;< diclanit xion'rr aerial by ^incl«:.'^, xkF 
CxlllT^t;.. Unr la'il] natiic Ll:c jjctLiI wil t! o.i 
rori. cF ebt -nri;, h.IiEhiI'i ilif CBi^r^ii- 

Tnc tr^iii ij. I Jfpcf-Blert tjr rkriiinnaK nl- 
idm and J!>i'ltt rmcac.'dy iiDi'p ai iht me 
.af ini It ^JC ruiEqj ir jfOMl A 

En tlin left lorejirrciinjd also v,t ite: xr im- 
menst l.'PKi-iswt “cplo^lior^ (anitT. Tliin 
.kiwi-h dluiAi; 0 Hlnttliiijf to’oiHd l:.i!lil sbafi 

ai JJ",ni4 It™ I'iiilli;}ii ttildliX'r'rr iLtl'vliL 
into ihij iliy. Puc'i "tTf lophjnr^' Hiv.'tri arc 
riiitinnrd emrtk' i-O mile? 4Pt,rt liens tlir 
oiif!, a’liJ I'li'try I'M a. BiLiltrent 

|ie’1L 41^:1.. Thii liflid xam «.ii 

Ijt wtII bir f'lWl Ir ilrs ai bh-S. ni-il Ijy kt 
lisFit, injiutlanlic aeniaL ns '.Tell x: atiitilin 
-.ia.ri, I'liii ,.l:!i'T will IIIifailiiip. Mi'iir.iiy, 

^vu'aird tiMir poinl of cestinxlian, 

"Ir Itkt ]€irel N-p *in£ 4 a 

IL-fhi-l^iC <•* r-nalii 

I^AUIC ItiKS""' 

Pivt PrHport. I_ I., youilit :nur«fted 
in v'lroliMB!. Iclc-iirarhy and niJilcr.c i^orlp, 
iiici :il llic Ikh:Fc Oi AfeFici H WlHaec 
ftCtiilly and Icn-^iH b ttiTcEcJi <liib in.|i|}i 
Itiii- ■ik'Tfit-, “'Thi- ?*itis i f Krill"' lyi'iinld 
Vh'allD'it nas ehcstil fi».F:dtnL, nt-id 
K:il:il 'ToI Itn BH.BTiH iTj-dTi'iitii-i^r Ci Tr 
rte,! ptr.Diiicnls and n iil>ra,n' ■,''ill be in 

'l"'ir line ■lE' iFb" r'B I*' iTiliiinil- 

IIdc ki of liL-C fitC'Fitlfr.t is ppfn ;o 4 II 
niMLiEjm. T'ar tTitranct rti'^niii'ii'iti'iis 
>ih[ an obilily rreuive a.1 lea±i fivi: 
^'■:»T'f! 1 Minnie ill ibc (Jisntlnrrtal {'TiilF, 





L'^^iijve Ki^THUU QF 

KiiQOEDIwa THE VULCL. 

. i\ n^.t! nidii^d aiip"ii,_,Eii^ <]p;l!'i(ity *bii|. 
piiiF;i!i5ripliy ■ fii? ' mdtinj rceiJJiii ibt 
ncb^. tuii- ±t«a v-.iiLca it. I by Simgcl 
Vb’tin, of iio’iT Vc.r'i Fii: rntib/od '■''ill 1** 
bailor ^inrltri|-pcii| Jvj- rrff "■rrrt t? lb? sILij- 




me': he 1.11 

K Ell lUilie f. 
jijijiio.aca';i|if 
■h pCs-ic vfi™ 


■iLi: in 
coifti 
,^ata. 
«?- 


J3iH» 




TW'hmi# hojr rt^^trdini 11b# hcicv jsvli 

ir.alli.'ii!. iK’itw iili. J'^iir. I 'otiiia liw >eliciinile 


th: appeod'i.iicr Of b 
TliO “lur'lK biiBt jrLBii;| 
vLoTii wki li«i.i d 


1,1V ^-<C And TiifL 
till irll :Kr:i|ibl|,- ITi'-iiS'i:, 
pjlptvil -,}. tl!l>1 fil \ 

[hr Irlrjilli III!'4 Ilf ul" 

Tp 'j'ht pjipiitaniu ii, in sen 

ffa1, amin^tiL as showi! at Fiir, I. Fft-rr 
n. ptrioa Lilieine iof ai:r oilier Kuiad] 
inFo a niic"‘i*i‘han.e iTapsnittrr- soif up in- 
dnlxiine ekeiric eutTt.ntx by aid o1 tJie aal- 
t?rj', whieh iea.Khi Ihe ■.inBlBii-iry irlji'wKin- 
Herieer *E ib-iil-.n; lyT? 411 fn;riFti-fict., L^i- 
WrO'E ol ll'o ’itlnif iiiilirtil i'l ;lii' 


k-Je- 

haur int vett rtfard nrr#i-B tt notdutfll hj., 
ri#H-i «d Iqlt 

uEi^xl w.ij- -i) fire iitijnfthC ro|iHidiieti?~i O^t 
■ht vnlyf h li.ie 1ai'o>|td W In 

ildanbr.iFliiq IIj iii-lirsiLfd n vt-j-r ■nuniiic imi-" 
"■:t. This inirrf'r 't il1rm''nacid hy a lifun. 
ol rxflacled liftlut fTom a aoiirct .<. Ilit iKBr 
ror xt o-’ksry nn',xmoni [>f Lb': iLlapbrnyni 
rctFornns a hwi of Ifronsb the kraro 
xiiij ^^iFjtJb la'jk -j] oiiiiis iHitstraltd or.io a 
arnsitiiDC n'.n'iirx plnlt I', Tht plate ii 


piaotn^j^yo^.k Dceoi'dL 
tiiip1r.^!-.1, I'll ■ first 
okblTs fpeni 
Thti: ^ vfMpi liiliil rH'h I 
wd is niiLe b_.- btriisiH :bc wppeT plf.i-i: 
ii:i4l iirrS'.iii^ il iin ? jiim-.] n1 pluil-afiraphit 
plile, A. Dspjpduicirf;' r.teJIC ?£ 
rhij"’ qii'E 'I'fflM'ii^ J’ ibi'T ’-■<)• JollfrA' 

s.nc VTcico FjfiJoi,e mtli 
i‘.F .i|itciil.4.ii': bciciiui 
lahlut pad nlniLs Ibt 
yiB-rr Ib- Iwi'fd .itai^ 
i^i'-OtiKf iel^cms it: ;p 

I I'jirvniui E- :!l! ™t<: 

bj a ^am af light 
iT'Liw.t F^aiiiit tlai; 
plalo eaniabiiiig clat 
Lik'cT sI'Itji' rliO'C^ 
PfhI r c t ■ t i n tbt 

(jIb.. Ib- 31. , lllXBl1.tll~- 

Thtn. i!L thf vaiylnjj 
Ln j. II iif 1 I IxIlc r- 
inp tlnrijTJcli IIk 
pliilt iiML': 1 f,alE tn: 
a Hikiiiii^ e?iii, :li?' 
Ia;ii'f' I'li.iaiirr lh 
liilaritf -tiiertjjoiK:- 
iii|r1j, wl kb Ia Uied 

(?! rf^ib.10 or oeluil?' 
witTi X baitery it: 


"Eraot'tfxitr- 
a n ryfliiAB I.' 

rirevri. 


rn rih n 


JfEW HYDHOUBTRR RBAnTMC 

AFdPEBP'i-fOU^S/ 

The tperifia ftlni'-gt in. ihn t'Irct- 

|jlr jidmEim tif a awsjskc htilttry ha* kna: 
'xt>i r:il£{<1 a? 111? erlzi^jijon. of ll;o sfalo iaE 
.■Ikir^ 4ii4.^:lfjt o: !lloh 'H'lla and x 
fir-Kfdaii hjidrarrn'ler Toaenil)'' iuir.O- 
iliir.til |.j An Iini.1ish fnaniiEaeLiincT il :if 
ranged tp gift vnj' aeriirilf ctvdbjfs oF 
■,lif syocilix srisil!.-, and by f'Cftrfiiie bC a 
:abk ■orrki'irlod (IIP imper^-lHkMr raiing of 
iliidixrij* or ebir^t .'-ini' hiiio ijtecifi; 
gra-.'itj' •'rtlbic isxy bo- 'Xftd Tlr.s irilT:.!’ 

inn'.l ir aliOiTii k :Ek ill.iilTbLiooi bncwilb. 
At Efen, Ft is Fittud will a flmi sj-E amiJIi,- 
vitr. i^ltlj: rfjti on I'lc 
iiirda:e ot :ho ele^ltO- 
Ij-LC alIiI tli: byJjo:Bt(k'f 
sl:ri ]iroirviiks iiint'a.id 
iliLB.''ii!;b (lie hi>Si, tibieFi 
hal P '.Afry i:iirji rui 
iiit!l(ftlbi£ stale cs :L 
at the cv t ih a w !. 

|[ til eft rjo ii>c.'ni.'‘r.u 
iof can ■Jrttftrti. fcC- 
cjExse readinR! or 
f-i-iisi^eg or (puin,^ .iF 
Ihc Will nsft 

(S^sr ibe (■■Tion! n-Eu.ilily 
ot^^tinriFid t^'Faca osdi 
nary l:yJioaic1*rj xre 
fisnScTcd. 'J'hii an- 
ppiO'boil'' noifr in 
bydraonetef Form Ims. 
b;T.n. aJapifit tq.' ih- 
drilhb a-Jl-EjIlitt fw 
lL<ingt ct]l n:a nE$- 
ninet b. propoinJ 
ii: preffTcuce to I'chage 
jrariirs^o: xecondxrj. ctl!?, Fo: ill? 
lira] oktrer ;.nr] eporator cF ineb -aolli. Ii 
siifrly wili bo a bocn. 


tLi'i klLi-n- (G llio Srsitr 'BarTrl oriFiep. by Uie 
■PTjy. 

r.siL :ij nwve !I-bw1j- leniAs it.r l.gfit benm 
pyb po ibi[ i llglii +|iiBT(l i^ pbnii.-^njptKil 
i>fi Tk pUli ar jf?n Li L'1i:, ± Ft it rkiiiirtL 
eIlit ibl: incFiLalisi. F'Erm fi-F r<:aii'i|i:ifr 
’Jkwb :i i«dirfior la Ilia: niiiv mi aim 

tniplnj'liij!'il inscbai'in' oi' iiyiite roc'AriJtf, 
iwk. iIkii lur FcJelion .and intitlt oF i1ir ir- 
(■ardtr an :lio wis irMC'id mabtf. U bi|l|(iiii 
■r ihie iiYifi'ihdbl't I 0 rrdrter aII tlir ti'.i. t 
L»L Diidtr te.n»i 

Fri ifpreilntiiis spfbth (rfiin I'le W^^ii 


JiADlO OKliliATOR, IIbL, RICS U? 
WfEJiLliSS ON BEDSPRJNGS. 

EFacry t.',. Chrethank, n 'wiTrlc.vi o|ie i A'.nc', 
while iEI Jn ilic (.‘arnty Itcap.ia.. at Qistpo, 

Hi!!. with Uic a^jdttiinf? if x Fr'b-jir ^t.ria- 

lor r:Er 5 td n^i 1 reoeiibig ifiiyATi-iLs. at- 
i,..<b(d I 0 c?t, nod li?(tiin' wfrt! bt 
whu YkUi &!:Aqifte on in l3ie omsltly, norliL 


rani lE’Olw'jf, Colfm'nn, O., Juya: 

;»■? tBril iiwe i>F '7’^V jrfff-r 
fifiTiJ Es-^ria^flTA^ ats-l a-n vrn. iVrIJ 
rleared '■'Jlh at,'' 
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THE ELECTRICAL EXPERIWEKTER 


sip 


Electric Thawing of Frozen Pipes With a Gasoline 

Electric Motor Car 


T lI]!! ncco^inpa'njirii Ulu^'iMLir.-n 

a jaw lii 5 -T’«ctric C»r 

ii-kcErifil appaTt'.u.'i ftir 
fiME froj^n at liivil 

■.I ilif ^V'nlfj rBri(ka':Ki™ Wcpti. 

Oi: Einu inict i: iriio.LI-:'^ ar cuflir.d d£ 
Hi IL ]L 1’., optr.iriiii’I povolinio.n* 
ptr niinuE';. Tjiiif fi>iiT-c}clo tuLT'C^'lir.* 
fl^r ciLj;;iiic ij, d:r:clL'V' {:DiirbEc:Hl La ar. 
t'lpi'i'rir |^l'■lr■^alll^ iNjr a I'l I'litlinp; 

Lnd a j^avcrniDr vu3 -Jcslkii'ZcI 

^']iii:l. iMTiulis 111 uiPL'L'iiir^l i'u.iIeijI ,,11 al] 
tt)^^Js intl-fl-PL'rt JaJ' ai'iJ SHJ 
jiPL i'.iIi.ijLc. ii: uS'ZtL [-•>1 fur' 

*iifiiLli‘;| iu!i|H?t J Tie, peoeEiii’r itam * 2fi- 
i;iiiir:>Ti L^nnt:. 


1 



'Fha^mf V-atilE >r4«nEt,J In'Eb 

T ne- c^ii^Llnr itrivsc a jpcurratar 

O'] ol) iLIfnjrclia £a^a.ci1y ilijcct aurrcnt. 
]6ii vdCIe maxi ini'm aiiJ r;ivi|i|{ dii - 
P'jrtt «w ■llfUi ai:npcrt5 aL lll-f 

'pw.'l llPin^! rTriiliil|-Hm |irr |:ip|i;iiL< 

ii .aKiii.iic;lL 11 ^ E|3 ihar an oiiE- 

]■-il dl .'!C kiliCiu-j^ri'S vi.i3ii 14 iiL nipiL in." 
iianc<; jifad'jro rrEiilrE in a tin e iniLeTV^I 
fiinL^ienilj; j'hart to e^dqcj i bravicr 
finanprial invcsTmciit ■.nmvaira.iifnd, nri Eliiii 
llic autl.L was rorsLnjctdr, aft ^bOvc tai-rii- 
1 

Tntr-eii riKiOull Ll'.ai ijnf-flf Ehe ntoFE 
p| lUliiili Elf I III- Eii.-Li:;^ prnliltiTi^ Ju ill*- 

ii'iiraEE'iiarLCE' -ivf a pult.ic waiE-r 
^.T-EEf-nt ji sTiat af E'naiyine^ our Jraz:'En 
f«rvire pipec. A rnda-ri'i iu:ElerMTCiLiifiJ 
flervict pip; can be Lr-ced Jrani icc Onlv 
bj,- niEMni of heAt. brc nicrliinl hj. 

wli'cl: iicat cai- ar u]i',;i]itil LO, -O^ jirn-cr- 
^ I ptI Li: ni iiFi'iE^i Einrii.1 [iijk- c, Lii niM lliilr 

rlijd IfJijilli *f lilr f?psf»: wp* i:j sn e1«- 

Em-jil LiEH'iLil ‘aIi1'‘Ii is i:Hi a |r lElijT Iil:'^cri. cT 

fUEficieiiT ii’dinitiL; ta raNe- 1.1:; l^inpeTV' 
■nr^ cri Lk; pipe- ,iliOtL' Ltii; nisllins' paiirl 
a: fE:e. 

^r^<ial ^rai.E ijici lbi± mcliiod rli;- 
ve-loi^Hi ai the UniveTfil/ ■'.V!-,i'iiji,iiii 
f[ii'' II iiied in ruaay citici ta >i^y, 
cnrrrnt ord-.imiilj- used frj-" i1i.kki‘lii:|> l1ie 
pL|>[:3 :j iKal at Ilia piLblif.-fl-^etHC -ifflil 
circuit lakcii fi»iii ji vif'liCE cf 

aomctbinj; 'acL'drcciv ai'it (>LiM aitJ 

ciirried Lu I'-i-n ih uLthI ii^i..kroriiLcr? 
wli-.ch ndntc Un CHtrciiE prLifurc LO 
:,1iidiE tf<l ^-dil-l-s 

T'n+r-s ;iTi ^(jaiii^EaonE nude 10 iliri- 
CrriTje-n pipr ii- 4ii ;]i a iTiianDcr that ilif 
ciiTFenL if pof.c.;il thru il, and iTu)' 'i.'‘.i>l'-- 
ance li(;aM l,be pipe- lu fbcicntlT lo ihaw 
■lie ice. Lasi vear tber^ wc-?(: i"1 pm-'cI.- 
lianally laifc nuniT'cr al ^lorcn Sfryicf- 
p:|*ci. in Cutuinb-Ji. and llil^ miilr ii itii-' 
r-cnjlixe that sd:lii: nncLiiir- dCntf ih^n l1it 
(IftliHl ■ciiTfiLcc Ttfin br Irlml in II.ret iTi€ 
trfriibLp, 

fii 1.1- -{'Ibe Crb1i iiai'ifj^ Ftiiiliioy uaEl 
Lisilil Cdt'iliihj' -JibpplLCit the cyrrciil Pltd 

rur-i3>1ipii i-ni-ii -.fi niabr |j-k; ncccsiar^ 
c 6i:n<-c;i.iM:E do cbe wart in (Oll- 

jiiiitlio:1 v^illl llhf <iljf tmployc.es. Tlii: 
rcS'.llta were v;rj laELi factaijr and u w.s,. 
dcnnOOiitratcil |>tv{>n.ii l dDu'ai thit iht 


By Rriink C. Perklnii. 



'.i:c af ilcctrit tii-frcilt !ar lh[iiVLn.[; out 
fiOxcn 1%'ilW cL-rvip- jiipi-s i*FTiiliLrMi: le-, 

3 ij[t 3 wh»rh. riififflclicabli- of al. 

foln-fltin iri ;ny -iiiliE-r iiiini-ii'r. ’T!]n .na- 
jdiilr l■l■^ cnnwi wer; made hi 
llii-.f -rijb: uciDiite:; a: appLicatiOr: ul 

(li-r -turTi-til- 

■MTio gjonii rcjnlti -were, a'atamcd loilll 
ilie deici'ilWd. aj- 

^•■lil-t 'crioiia ciS-- 
(O-ik-E 'ii'tif enAoi'rttreJ 
id .l» nr in loinc 

liX^iLtit^ :iL 1^al iiecEEkir;!,- 
Id (!uft (Ur a c*n- 

sidccal'k lUEEanDc- in ctiIct 
IP Ei? lIh: tiicfc icnjiflii 
lines, .-.a:. ilif ■^ocl; a.f 
l.ifi"J?llp Ci>Tii Ii5 
^Erc’ti let el iterrarinT 
furr(;n; ]l 1 prpHOnci. 01 
ETom S^i (r Ill'll vil|; (^ 
iiamifit b-j(h (h; IrJns- 
fi'Em-’n wa; dangrnruf ac 
all tinuci Lnd TiHi^nlatly 
MN 'll Mcr wei'lxr. 

On acd^unl of Ui.s lert 
i( wjs dedTfHl rT^r iV 
WTitir dr:JUTtn’.-rii( ■I-di-cldO 
nn3 (lynjiiiit T-ilsI lO^IAl'Ic 
cniufoitit;. it-tnrn^llcd, 

^iifr ^('ll i-’ifshl-* 11 f Icinj! 
d?ET‘Llt-J id firty hi!d J-l 
n.ri,Elicr^, iiii I eIi-- t nri^'n>rf- 
(jf in(il(>r |Py»fH 

iL'ilhh 4.Lj.ki!iljr wU\ I ulj-* 

suierod a.iUisal'ile ■~ifi ^lit^ih 
la moiint ibe ilia'jrin^ 
e>|uipiiicuL dorirtq' the- Vidib- 
Icr ii:imieIii. nliik it iie'iiiI ! 
liE TdinLilE 1.0 nv- die 
iTurjc for other jiiw[eiyrs 
d'lrii'iK llm rstiia:nc!cr of 
Uit "iiir, 

k is rIainiriL that iIife^ 
nkn Only iiTC riXblr^d iur 

"Li-.mirii'iii (be :i1arit, rtn.! !«■ Tii«£Ki™ ijiniri. t.inUL Tiiii ih;"- 

Dpe. Lijl.-is cdiitlr lb pull oat thd 
tiridlkl, finally the ^-OiJc Ti-rtitt^ the 
arcOnsI Br'(ny'F,''r aitf dtivriy !ia(.J sniL hi; 
c^ei poll In actfiiiklimi'-nt. Thii d't|p1n;p 
■! ItrL 'd^ili liy'^i itjef !oii^. ilia li^iqbt 
of Ir-rir'- k If'A' fripi; l■l■iJ>;lll of 

ii'iEiL.:-] in brn:ili, liik: lect; hei^V ^ 
rtniwIliri, 'crl; Iteiolil nT iSiav^jiie 
;[::;u[; down, 9D feet, i.l-tne lliuii', 
iii..;i1f:ii liin.ix-. uic .ise-:! In ilia nilirc 
sLiiLii. Incidenlatl}',. tbii. k Lh; 
i-licliiLal d iplu.v crccEcii (Or (hr ELfon-- 
-.i-ell 'J'dnrhbruTi OIL ilp-noiln'sy Uy the- Cf. 
j. ^jliU Ca,. ati.l lUr nifliiHE!tO(b'e<-Ej nre 
fraiilf in s.'oii' ilia iiirt-spiire ij- the rlri- 
irLc Hurl niiyi''llAln<it fpr one year ar Hid 
iilrOft Trmaplia'il} f;ir>Tp;Li:!iri1i' i.id 

rciullJ fPi iti.ifnclarv d;- [* aanau ihoin 
111:111 fur thii> cvi-ii l.ig,yei. Iniultlci ifla- 
jitjy jint erected al Itnbadiiay an-J lid 
.'iri-rl. 


WOVEL ELECTRIC RAT TBAP. 

Ln a SLaliOn on (lie l''cit|tij1vDiii* K.iL'j- 
^iiay, cai'.s.i'Jurablt' -untili wh> nin-fi- 
cf;c-b‘d kOD till an -ri-eOEriO lrai> ill 

(hr fann of an elecirticiii lin; “rhni"'' nai 
cau»LEU',‘'Lcd, '-'lit "chair"' consists ol an 
iron '.vli'h a sitrl saikr t.iii.]i>e]ided 

ibavc it, Ijol'h Tic fi-latf .pod (Ji; spikt 
btiiift cOnneCl-ril (rt ih(- iiya wirot oi an 
cliCiric circuid pr-cHirtfily Ol 1 Hi -CP 
if(jlts ponentLaL Tisc ijiiliO Lf bai(td ',ic-iili 
jl fiirtC: of cheese and the rdJtDtd, IJi 
siieriLi'nlng' ;a reaalt diis. are prriaii^iLj' 
rLaldCiCu^cd, 


■jnIcsE (hi Jocalieind ire w-rJcly sc^ttcrciL 
ipftiii i-ill (r.i LhaiJVf psr day taji lie itiiuJO 
wiTioiK iilbculty. 


riiiiiii iLii iiiiiiiitii 11 iiiiiiiiiin I luniiiiiilll iiK 

',V In'.efonili Moinr. uf Trtrc llo.iu, 
[ml., ftdit Of uj.: 

"[ w.juLil like Lcp lii-tc yiJti 4 ditLt nic 
a jirlfo 0 F 1 «ll the bafli ibiim'aers of llie 
tl. E-. pjlplislicil l.cFaijc It-idJAi'y. L'?]-!. 
I led Hint 1 reed (lir-n iiL my luKiness. 
VwiLT (JitlldT liblr iii 4 iTJ;irie ij rwre inn 
iCoilp CKC.-eCieil 41 -ifJ' rr.iMicb tKiu anj 
cf like ol'ncr liijjli lyriccd CdC? to vriheli 
] ajM a I'u'jKcri'bcr." 


A MAMMOTH NEW YORK 

ELECTRIC JJIQH, 

<((AviU yvFitch the ''I'tlcariv.'cLl' 
taathliruyl: tlenr.e s;i.Qii ni(;htly' hi New 
it Lttinit l-PtpteiL in the thcalr: ira- 

EhLim . 

1.1 attLaii the twa CrcTynLeb pull i1iq 




























THE ELECTRICAL EXPERIMENTER 


AlJril.. I9''J 




CAN I'JLANTE. FEEL AK ELECTKIC 
SHOCK-" 

P R O FElibOK J, C- BgSE, Ef 
iKt FftililsiicF Collej*, 
nrHi-TU- '-D hnvt iscbtCC th< DUrvM 
pf pHf.iE 3iid nranuri'J th^r jIutct 
p£ rhicir jca-ftian to a E&eek. ".■A'Caiy 

jtiir: Fifflfissur Fus-?. ■*’ >»'■ F-Jhf 


■-■-•. V%."J 


r*c- M -^r-j- 

LVUIUUn 

^PWMTW. PM- 

tdi’inr^ 

L^;^uur>i' PI hdnri 

Ir.diiir, la^'c :be jY, F. !iriE Lc«n 

lamt vtti rutioD, sufk 
u ir-vi^i'^lF light jil^J 'winrlm ■ 

For the last (<ti ihe hiis bfdi'.. fOjl- 

JarLDi:4f J'J.JI^ r-in^ii!! ^ ;ipni| pl^n-^ iit 

Ordtf tp :lKi^ j«uj!LveJi«* to 

jiliivthiLi j^i:e!i adi nnd [>j;r> 

■icub.rJ}' Jiunij.lL liCiingE. liii tutx'eii 
wi'.h. Ilie ilclicalc appe.rjtLf which, lie de- 
vised fo-r the purpose ]i»i .lif ei^ Jireax 
Oidt rcCCrtlj vyJieh ';!£ talJiililtCd of 

ilSi. -t'jc^riiuet.ts b-Lito-e CcTKardi 

ti-hayi. thib ^;e:ilkiitan, nho ij sa hLur-ani-' 
Hriiiu lLmC Ue v r^uelarlac], tiji.i'L.iiiieii., 
■"iS/ Godi;' 

I'tie initrj^.thxi vf llie j.rm.'itLij.n^ fijl- 

lonliu tbt ^LuJ-dcfi (::?c;;vetr li^tt r-o 
I'lUitfi itIu; TTt ci»t wc -(itufc to 

.foiniL aiher tDim uf Eife wac tbe talk 
whieli l"na:<i3or iSase imracdLitcl.T' jit 
librtteEF. Whetliir ]lJ$ pltllOIL^JlV 
auUHcn: (0 AMOihpliilt lilt lA^k leiJ 
-gpOiL h iSlili:-!^ Lc 3:atcJ, hut 

tnt D.cccptnTi'j^ pi the {.T-dence thit the 
i4jikLjLi4>:i:t 4>r a ilolid uarroL aijil of a 
h-VE iPbfiEer upCn beiijJ^^thrCKuii iiito boil¬ 
ing nalca inajr lie iIilIeIij aiu JiUI COit- 
d‘U(iv<' Lp Lht Cfi a.Ti Imp.glstLiirc 

rcTii|r.a|«[j- ilie fj>pira1iii gJ ijif 
tcienlict frara the Other poirt Of lbs wo'ld 
h.a? denLOJiatrateJ that the acniilLercja 
of ^liilVliK lllCPObiti^el it 

docfl :ri dirl<rHit of untidil?. Rtud 

fi lei> ill'tril'ke lliaii in ik'^cL Euruii ul 
aoimaJ life as Jia.vE b»n. IciteJ for the 
rike nf cotiijhii isoi:. Murtuver. I''rp’ 

fefiOr ItOH-titliilLt Sij^ g^-iilp to'ihe fin- 

['Ikilj' o[ lliC AlinCliiJC of tbic JLtiTOua 

the jia.D, or renfitivenetf, Ir rp 
ciUujed tt.a.t it iji rut: likely to t( 
marked ar ia die care of tliE t.iunap 
bCiiiE', in. '^'h:eli it ls cOnccnIratcd ip Ibc 
hiLiJfcupto-iy iraJudc ialiO:i ilic bB7i|i- 

View oj Lite fuel t!u1 no InitiMini eye 
l■(^fl.1re■ tha: Prjirr.»,-.jw Thuo r'-'e^r in.iie l 

elnsslv i.ne pit'qcl .;J a jh^eli on a tiliric. 
Or ever dvii.misInilKil a^s'iceill/ Lh^l a 
(ilanit 'rfas eipible o£ EoStrinF;' pair, ap 
f4[olu!< I'hF .1 niAoL ilrl'caLe characier Eia;l 
lo bt invnittd, to deiftt Qtnl te-tofJ ilie 
fecliiiRj O'f vttrL*<ioit r'ioftJWf Dote 
devined z\so pieces, one for ^aictn^ 
tcnovrlediee of a pb.nt^ji oornial reaclipru 
R-tlrl the (ydirrfbr recOriJipg the eSect tf 
shofki to ila ncm oiu jyslcin. « 

The lornier i£ operated by tlid eltttrle 
ctRrrcniL]' generated witkio toe plan* ilielT. 
"Tlie jiTijialiH iff jnilleiT+ij ty 4 ctjl- 
entely adiailcd CLreular Ih-lffOr abOiLi die 
t-Fr-e of 3 . dirt^c. wbkii- flidit-s ijjek jnd 
far;ll isl itOOMs-fle-t vi'Lth lj:t liiijiaUM 
e^irniiianleai-ed 10 it Try the plan:. 

FrOBl ttiO IliinLRti foint aJ view. hoVn- 
feer, harins' delemiiTie-J lliat pLir.ts do 
ffel thincti and respond to tnem, iJie 
P’-liCT instrLment ir perhaur of j^ealcr 
int(re:t and inpOtlanci. l^i^ is a com-- 


tliiatuHii 111' e IulR work and eleelfi^ cn:- 
TfhU.^ Tlie elOfk work opemieF a iliJ- 
Ji If jjltee U-f aiiioki'd .ylai>, opcai whitJl 
iJl-t ■planT vliEtol J|f recordn and at tenn^f 
h'.tervali. (i'/er ilir jJ^nt tin eltCtTLO 
fbock. The record, ',vl!.k}i nJ.Jk- wrilh a 
delicite bevet npon the Jkiuokv surface, 
ihCu.l Ell hl'iidtddths of a Sfiiiiicl linvr 
90DII ajicr llic: ibock '^aa jfircn the aeil- 
satiojl TraLlied tilt 

iiffi-c cetitre md ,wi 

follo'ecd by a r€x.eliOni 
It jbfii TororJf iJie re- 
ioi-ery pf tic iLllt tO 
its laprsnaL eoildl-lon, 
ijie line of ilnJ' irnirie 
by :bc TifiiJtj.' filU:w 
1™ r thror.iijl' d'. Ilife.ijd 
epnoHtiOlL '^.:Lh the 

Ificer lirfiinr.iDf prnc' 
dully j, cocitinuous 
line jv ilie leaf utTC 
jlowEv rit^riir 10 ilr 
ilomal [Kj-Ltiap. .Vi 
Mil- ‘lii'c miTirc a: a file -a-E (.pted 

tiLc rapidiLy nilh wbith tht rtc‘-vj of eh: 

fill's-.< 11 .HK ^.nimirruni :sted [hnotig;li tbt 

proroplsEiTi to the recL^g etrtlfC *rid a rc- 

ic-nlc iripii ts il-.'iiinnSneii, 

In a. Eroff |L ha£ ncer. rertufed Ihnl a 
TCjpejise :r rri-.eivrr1 viEtliLii one one-hun- 
dreJth uE a itaond. In eerliin pkiiCs tli« 
linic interval U six WitJiui i|ir-1dia of a 

^IIIIUIllJIIIMIItnilllllPinillllllllllllllllliMISa 



? 


S £fr, H, Ocfne'b'iCb has vprtttEf) « ^ 

= new REiiqJ itefy: 5 

I Bijron]\ilurrchftiJusert'j: | 
I jVctu' StJenti^c | 

= Adveniums, E 


E The slory will biiulii Jn next. S 

E jEtllts Ifach Durnber will e.«1- E 

S tdiii o coinpleLE ntocy liv IlKclf; E 
_ thtrg H'UE hd 3 ddvr AiiTefiiiiTe s 

S each iHortLk Vou edimot XMH'*' S 
g dibly alTord to iruH lliLs, = 

af 'Watch fur die nexl Emu^. Ar E 
S tharg '^iC be Oa uquhd] derngnj B 
= lor Lhe Mdy JUJcilllort Irdwc your = 
E order with ypjr nawrSdelLcr = 
= now. odieiwiic don't ftrl Jis^ = 
^ apfi-pir.ted li he will be “doU — 
H = 

B = 

'nil iiMiiiiiin iiiiiiiin iiiiiiiii niiiiiiui 1 iiiit£ 

ICCOJI;!. TIl:* tiinls [0 rliOiV thl': the ner- 
voii] xyatciMd of iikIciirJa Aie more aciiat- 
Live, or bciler eorducltic than rbOH' oF 
Flant.’. /ITie jhot'ks arc civen iLrgjyill 
ibiiiii!| wETCi attached lu- a ^tein ar.d n leaf. 
Attached alho to the Irdl is a very alijcht 
Ll rcaiJ. the lallier riEi.1 ol W'hkii is Eas- 
kftfifi lo Iho ttOifr.'dincr.rwl,. Ln order to 

IpVrT-l I ilrir I hr Tr IR tllrl I li'lli ill lll-j- itioyd* 

Iiicnt pE the twd t-nroejii: friaiofl ixhiEc 
I likEiiif ii2rli< nn dm jiiiLoVril ^rrEjod oF 
tl'.e j^lr.ss plat^ the rbd banjos irtf, ii: 4 !f- 
i:i^ iiiiqKTrssiHHiij only nlini anttinlrd by 
a tLninE' Eork atturied EO its vibr.ifory 
yilrli. 

When FrofcMor UOEC! wat expcrini-^nt- 
ins' for the Kfifi'.nlin'd oE ^Iti f’liaw, K? 
Lsed 1 earrOt. Tlie tErjisiin?Llfl of -.wa 
wiDi"- frrtiii a liviltti-y wf|r Inserted 
in itJ itfl-lh Tlie carrot, Profc'mr 

ltr.ice i-iHaiilh I liar of the XLIOhl I'^l'otid 

«| ipIsnEt. 51 ip a regular "lun'kheii.'' 


A T[IE:KMAL ELECTl^IC 

WIS'DOW DlliPLAVr 
A new elecLricDl dcvlof dci-iG°'^ 

Vi-i3-j]ij'y diiii1nyH. hit been pymilted fC- 

ee^tlyi whuflt iiOEhessej CKisi-dfratlt iri- 
ErirCE, a*, ii fi-* rill iicea. luotEO" vii'idlP'jE 
rerourse to efecirbe: iiiolojj ge elCCtro- 
unag.imtj. E.oikEnF jat dir iiLfttrh, a itur.ir 
ber ej rnetal halfi 7, 7, etc., at# Been 
rcjliilf on. di^Oubr iietnihc railj. 

When ilfctcJc ftirrtri of low voliage Imi 
bcavy ani^HtO or q.uaDtity is ciiinc-jEed 
[5 Ihete lilli frem l Kiiiiet C in*y 

tc * itiC-down *lU.rnmir.F curVil-IH Irans- 
formcr ora 'oitleTyL the curren: En puu- 
jnf Ihroupb the Tails and' boj'. Cimscs 3 
'hump' to raise on tbe rail as 14. In Fi^. -x. 
Ni-EurpUy this 'lumb'' ■will tend to fntif 
■ftc L'al] lions, 3''id h.t Hit 'jail pr^Tri'.y* 
i: ii Eo1Eot;cd by'a chcitinooua hculLiliE Citl 
coeding of ll r 1.^11 ns hait 3' i-iniriit L-i 



supplied. At FEg:. i is sl:uwii how L'A'p- 
yriiCeU mny bc su'artiEuted for Lie 'aaU and 
viiil'TiHtilil jj niidfiiii! |{.ivrn Eg a Ti^ure 
j oined En Elic vertLci:l rod l^x 


[liil 'when Et WJIA Jjdnghed with t pair 
ol foncepE. EI:e hgh.E Ircon Ehe Eir.y 
.Ttirrer danoed back and forEh jpoti Ihe 
frlne Oii dk OffOlite vt^ 1|, The RhuJder 
of pain, the lentc Lix-itiOEj, ire re YovIdLy 
Jinn raji'iMl. 

One' oF dk diwoir^rLtj pJ PfoicBfor 
Llpce is ih?i wniir plaiils s’erp. fn ihe 
course oi bts j'.udict of 1jic TninoDsai a 
plant wF-iic-k tr.rvcs xr-r fO arii'ilEve ibat. 
:hcy TifgU frcm th* touch of i|i 4 hnnd, 
hr Lamml thfil, for a period of liOUM 

bc;-JVfCn 6 and 9 a. m. it war r« to be 
dL^1ii:l riL Llat'iDonj. so 1o ajteak. couLdl 
)20 Oil' close to it and it would pd'ke dp 
Ti'Hponse. Like a boy fond of has bO'd, if 
■'VC-uld eay tio itLicotion to |h( riertric 
calls of trie ■ptsttJi-iW. ivho '^tis pnobiry 
:iit4 I IF life SKrels Tl wuuld iiiA k:cti:p 
Or -CTfiL ucicn. iEs eyes, Sc, ail Chi I it- 
fpccri. pI'iiiK Riijicar 1.0 lie liko lurillRfi 
bctniTJ. Tlity Bleep, 

In 4>ll <-i icspect* aliO rfcEeiioT Deisc 
rcpOrl.!, lhay reicnbla mln'iiii: d. They 
Hie slTcrted by -dnias. Placed In a antah 
chanIbEV 5i|J BOrTCKtrulefl by the 
.':iu.i:4 d: alcohol, tbs p‘dtK bI^OwB allmu.- 
■ition, ^’^1:llf ihe iruirt' scii|iiEyirE dfugi, 
ALch aa tliloToEnrm, depra? it? sw;ti«i. 
Ef the eciposrr'e lHh llie tlrii^a rantinves 
iOO- LOnfi the plant vrill aipt inrviir-t One 
CUrlWE di'pij whitll lire rajicrimenlr 
#cent Ip show aE lliat pHriif bavc np enPre 
fGDdc.css loif riaabon dioiiElr illixsii haye 
-numan L-cInRs. Et his teen (ijes 4 Hl|.y 
SL'r^'iiihrr], and the suppcrsltic-n Ia liRfVrd 
ijC’oKJinarvJ os 237.'' 











-rr\£ COMS-ffillGtOFi 


A SIMPLE WATER RHEOSTAT- OFFICE CALL FLASHLIGHT. 


MGTiy -S- 

w^lrr 1 1 rr^l.<l; itij; f.MI hr :}n. jiioHel 

Ii|:l'..:G DJI 3. LIO'Vo!! ciTcu|t 4r _ FCr 
L'lLinej Vvark jeguirinR' a ni'jcninL-aiicd 
uni laitjii c^^ (jui oJ Konsc 

*ikl 'saVfiy-.Brt *"d c3fy*c-<l- znrljona 
i,|li( ;!ar/ mlj^'ic IljiVC- aroiuid their liLtm* 
torj;. 

T?ii; ThiOim t'J.iii.i.l-i;') -of US'*.! l■fl:'n^ll^l^l 


111 nuiiy- 3 ttn cr tivaitr c^ll 

Jr ib-'iL jircjejncii. ariI w-xic 4 ai^iul 
:s 'lULlt ii«49isar}' a t1ailili;l]E jiidiCitl^? 






Aat 

Mr, 



I'riihliTE ClH- Fliri-rl ritr I riFir, 

tdivt: tht jn-Ollrift iii^i-lj'. mu lu: in 

3 few irinnatj 3 ii(L with (jp-dirtir^- Uncry 
iL'ihlljli', pnserluT nH:h a fes’ jtiJr <>I 
Lin!:i' 'E^Dl^i a ^p'.nih Inthin. rix 
■jp n #c-mc:ab1r e,«H d“i:i:ti. H irliraiL-cil] 
:] Wtub^il a^lhW li-niL' t:c-. ir.iiJl 

b? UTnI. lli-c ri'iiijiiV'i^ ry'nncttiDas atf 
tJcaJh- indtiiliriL in tJ:c iktrcli. 

■'rt.c ].iL.I: IriII-'iiii croTicnj' Ui ii«6 <ti J of 
■^Iw l-A'iD cor-ri. ail'd OiK- Cf CKil cirdT 
ir llie Liii ji is valdtrtil m lis JnsLil cisa 
Cinsjdf) : the rfitiilalr-S mI'I tLtmvnaL ^;^n- 
iMrlniK tiir nl'firt. I'ta-ia tiUerv £tni 

Ever>' tiifc lha hitCSIi j'- prKsciI 
ikir ]i|j]it lluiJiE!. Coda ealllt'-if |j cnnls or 
ranjjad. far. ae llitcc lU'slLt; f-nr A i'J-tIj-, 



dry-^ccll carboiir Iwirl 3:1 i Liniii ini- 
jucr-cd ii: 31 auhiliivn jah v.-a.Ltr. Tncli 

vLi-iiiu Ilk mripje- of t''i4r nriPf"^ n-i |U|r«R|jief1 

Wflod ahmrl djtljfifi". Tlia isirlwns aia 
lEkinEic-d. lictwcen tntJt [rttre* of 
sbou-t J" i]urf, by iTirat 2' iWtt 
The f-]iri'an!i aic ■nt:neTJtiJ 133 a nal: 
-vv^-itr r-alu^lar: si'hieh k rontahted [31 3111 
^XL.isafv wei'ce]! joj. tiec Tij^i li 

If lln en;X'FiiaiL'"'.C» sm Arsiir^ ii ll3E- 

IcfV dtitl'- cht-iulc-tf be niwda 

aiiif ■'tl In a nCHii'Vr ‘■'tit. iT-e rorivta- 
tirnns fbr th?_rht'bAfn S#« isi tl'f Fo-fni of 
a aiinpk i-ciict a-’' io J''is. !ii. 

CDntribnted hr 

itlAinilLIE I'. HkMOITTL 


A laO.PM VOLT OSCTTpIpOGWAPH. 
F'lw :a3ji|j' j^fj-rs. tbf C^ml-Tidot Scirr^. 
liidtruftiant C?,, ot baDlcEad,. haa 
been aiiDciaiE-d 3vi:h ihe niHTi'.iIattiiTi.' nf 
■ n i-LruFncrra d-Li-issued, by ulr. 'Uaddr-I. or 
i^fciM!l: Mir ]iL'rli±['t I'‘hC 

JII(W1 Ss'ltltlr I;nci-,T:3, '-'hf ilbIME jutcr- 

-rttiF'h; li-rmt drTSrkifillntl' ihb 

line have bwis ihi naniifa^urc bf oiii- 
fit'- 1'> lie ii'-il I'll r>l!-i lilk'li 3'1,'liaffe*- 
At rhf ji«irii,t naiit ai'- Cntf'i cnonbJc of 

linlLg hJM-il nia -l i'MPiliI -tT 1 L(y,DOD V4]ts- 

tho-vc CGTth i^Dlentril ir '^le■:^^K cor.- 

slriK.LC'l. Isu bL'i Jil o.itfi'.s l.avE'bren 3'ii.ir.- 
ufaitiaccJ f'O'T L'Se *1 CFXfJCO vfa^l carcniti. 

Inn <9:14 Is :'k Ti m sirr. *s « w€ 
Lnow, in Yshkh vq'wl^ce st biffa at HCi- 
(W1 sidIei juajr be axiMic-3 ^recr 14- liH 

csciltaRTitph ■Fb'illrtnt tha irUe^lhaJlarj' of 

-a. alepi-flilJTrn IriFisrtirim'. 


lira HUsxj ^|"■f K --tfieiy. -aii-.^ fliL'fa f<|r C 
]:*fij,', C1C. Mhi]^ oihrr ■.i3rs af ilii^ sllmi 
-CJilLiiif j-itiial will iiii^yKt llifHit^pCfs 

-u-'^icE yni|iiai fer n-p^ in ->!l*L iri-ii-lrts pilii-ir- 
fluifL 'i 3.<:'y (-Ic. C-ne wire or.lv 

'K nil. tbb' hinniml E'lii'iikh a v^iitrr- 
pp.pf bcinii^ adbacd fiir the nhini bf tlM- 
rimiil. If I'nii'irls ■Ivri' fifl Eip T.i fi-rl 
ant UfiXHi'y, -IrT- u.i !be '0>ii- 

iii-.-iri' ill lerks -n-Fib iliic -fJrcuit at shenAi' 
nE S. 

^ft'hcrt .1 ri.3;tbn i' i'JaC'<'i| pvrr a Jfsh 
a rt-d baij awaj.- (x iit*J Sm EWk elr(.ii!. 
fajtfnk-ir nie tciI IilJIi Jitilcr t'^i! pyfif^cr 
aly-b. The rcfleoien. cl 'ifae icd fanh: ar'itl 

sncJi rea'ljly cn Il:c iCcrh. Fliih .biEilEib 
art RCin-J for ra-liiii^ t-iaistriarEip'arrt, ot s 
i'ueitT br hf't fizral 1? taEl'ct ijniitinsniil 
1= 1110(1 i-'Lsee. 

A hamdv radio circuit. 

FmiiH-aily k it 3lelir.il 1<- :r,i rlt^np.e- 
■[iiicbLy lroiL3 ‘tmik' ahori vi'f.ve iyiiKtli 
and vfire p^c-rin. do Eha: bvliih- n'aki'n;^ for 
II ('iMiain loi'ir UT.ve length iLnliDii Ixj 
Hisrr sriiHiii^j.. t've i,iii-^ iyn 'ir tittcr- 

iiijC TO ilifiFl '.Tiisc Ieiil'IIl-i aii:| yrT ciin 
sniall ji-iV i '( I'niE'iirfl a he -ilarL 

TIta a m>jiiTaii(yi:iii; eirrint vfds, Jc 

>3].;jia~il rii~ MiIh 1,'i;iTfi=3SP :iiiil fniQi'iJ in 

■uorl; v-t-ry vieM. 

I'L i-t ills rerrikiii^; 'rniiArornii-i, 1± -'ic 
laatdin): Fil^netajiee, Vi tiro V] varlaLIf 
rtiiikii'tfrJ- Ti* Ihr Sf'r i' lJic l■■■^s w.i'-'i: 
tfD|)ih prf3iIch 3 e-t thf O. K 15- T. fv-ieh. 
Rnr- la ibf cizlit the ibnet wave leiiuth 
potii'laii. 


^Vher. iii:n,jj Uiit trraJi^cnifat the 
rl ikrr or swjl'flrfi on tht ftiitiar.^ aad 
tN-Oaidrifv arc ]T]ieed in poj.i1iu:i fuTi'iil 
by rspirriciMe to si3:e Ihe baat raE.-tiltl-. 

The LDiiliny: cOsI ilbl jffniwkry tafi- 
able cordEiiatr art llicn S«t t? Ihe trive 
IcViRl'n of the 'csatlor eKpetTct]. 

\Vaih (far FW-jEch ir. Lac ■li-Or: TfAV'C 
If-ngtli poFiLioii. t'le i.r-iin.'iTi rtiaable 
CDiiiktiaer 11 tidiuilrd eq time i-n the 

Fir IL l-eis'r sl:k|l,»ns .p s TL-IIFlril. 

.^l 4.111^1(10 LiiLervalE, the iviiLflt af 
Lbio'.>a Lifri la ilie loii£ vf-ti'''- l-rrjEtfa pQ" 
HCLDJI ard if tl -at lI*:;*ii ItSd not nartcd 
Lla- saikli iNi.iii:dlAI«1>' laturned. _ 

'I h-!' folLowIrf (iij^gc EtLOai 'aI1> 

III •uaLi.i^'' a.ljiistLTifat!, tirat. cf:! the 
FBC-Pfldiiiy Kwitffa 01 I Il f pokiE ordiniTily 
ust'ij :"ar iniaHur vrase knjr.'i; Kc^acid. 
i-Ci, I lie pfiiTu.ry ilider in ■-'ue':i a La^fiC)'’ 
as vrJII give the itioiipt-SL iitdiiClion g_n 

tin- fee.™Jiryj. ililnl, E'lifc ^ir4i'.-oia orrii- 
iJLcly O'O'i'ptJ'ticiibdi I'D a louder iravi- 
Vif^Il iluin ilii- >L'L'FiiiiL.iy Jf rot :'dE|. ±0- 
by uienni. oi tl'.e aejic! e-OCnlfB^CL tl'.e 
i'a]i.ii,’ai y ini'I lirimr tlir via.'i/r Ifii^th. ia- 

reduced: ihiii -pos-itiDii □rdiiidrily 

l1lFI~K iHPl LLlia L'Sfxt.'iJ I 0 very Ions sTiVf 
Jentrihj, J-D Vy n'.enri Of LiW loidJnj coil. 
tSiu iiMbieCdJier -Jtiiit '.naHC: Ih-C wave 
leiijjllt I 4 Liiercated; CifEh, since tli^i- tid-p 
jqriii'-ri E Jibj'.kci ifae nave LciiRlh. bt tht 
pciinarj-' cisceeiJ that of tht Sri'.iiiil^r^, 
line wave kaictli oi thf ifcandity 14 
! nefra-ce'iL by inlradrcinR ji '■'Ini'it ra-p 
jitcLiy: iiath. Tvilh. (facte adjiiStiticeits 

pfei[>jr 1 y iii:irCr_ 11 |i p r a I i 11 y. llip'D. P. D. 
T. I-Wiirh -fliJLitj^-fi JOCs Ehe [ulinary amd 
sci'ciiiih'iry iirjisi' IrikpLli ljy l 1 :t umc 
ailLDllBt. 

Will, -'l l! r faiiiw wtarkr^ ihc It;- 

■-diitFiry CI.K-T 'iit LKiE T'^inblr and (b: 

full ihrlui.iL'^ iJii'a.iLc! Itc -ued inir Ercst. 
resahi ii 1he loadir;; eoil -fan Ik' !d- 



iuFieiS hi -tiTiiili H iaiain.'i Step?, li (he- 
l IF iei||iiiccd_ la liCErt »Lrpj. 
the pWiLieo 11(1 eIiv priiiia'ry s.iacr id 
(JxfJ hv a( urd Iho 0(f3ri Adjinnu'iH* 
will luvr m faf iii.iik .■u.eoj.iiTiRiy. 
til isiii(te:l hj- ^ u 

1 ‘AIJL [■ bll.M'-Tt. 


AfaFlCF i>3l!l-3y '3 ".'|[^p 1, of VcTli' [LCelltliCL 
'I'.. ja3'j: 

”1 am rtty 1 iih li laie.'-rtilicJ aii_ -(Icc^ 
Etidry. iili] sicry Eor.iL bf pTcp iriment- 
irR. I aiiF SMi'K. [IF kK regiiLuLv 
lha-. rif.fivitiie of rtiiCF E^n-frrfrfJ 

l'.■*.r,■wfF.■Jfn^r^. 1 ifamk il at it 11 a 

ii'Sir.icEiv? niay4li>'iie. I hivt (hO'.T:i aE fQ 
one 'i.af aiaj f'lfLid'ii 3 r'3io also fi very 
lond oi oii-rilrieal es(>frii:itriii: 4 i. ard 
Lkiiilis Jl lA a 100.1 niif ] l-iUc La sinkf 
odd and m™- llii'3iifi. aLcIi at bavnii: hik* 
Hf- narllip ttc.. 4in| jiittiiic them iD',.?tiliei 
myicir.'’ 
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THE ELECTRICAL EXPERIMENTER 


.^E>rij. 3^15 


S?a 


The Electrical Experimenter's Switch-Board 


N othing hwiHifT in nn- 4-s- 
[WThr.crsttf'J latoratorr ■Itiz.n 
im'»nf F it ai iF 

'Tjisily mji'ptj in L' turrertl* cJ viifi- 
QII5. (.ir«lS<|i'i <Jr 

Tbc'cFitrc in [ru:u. 4 ' I '.fill dt-iiCTLV'i 

Vito vrry liNikly >.^L:cl'-'lra’j.i£&. [>iie dt- 
i board (0 hiii 1 r{|« JiO voU 
:ti[; LnHf-nt’ fiihl lllnJ Lwrd ■m'iH jnjip'y 
cillkt-r E'd C <^r A. C. curr-tiit at a nidc- 
rj.i'K'' '■'oltaE'rj. J'he olntT lh±ard id 
:or aiif-illiiij: Cliff fill 

}Jci ^iii:ri«i(5;li *:c Civm Fas'1 lit jQSfilj 



iS j'flu may not ■want to fit<’ sIL ike in- 
i,--!iiiiii-iiii. iiirF.lidiifil 01 A'-n^i kavt 

idF>* cf ysiir o-Vi‘n you IS int’i>f;'H3- 

J riE^. 

J will fird HIOPCflLf ili^ "ar^'r* 'macil 

Odnp ]IIF f'^trcdl If Dm the li^jhC'lfjf 

To caL ilO'fra (he vgJcifit yoj may lue 
a -.h-gi-i'iiLviD Iliv^ iDliniTO iJinAEDraT'Cr. 

fi^Liifl ycu J, (i ot 9 Tdlti lij.' nnanipMn:- 
iiiy. llie MAitrhri is pti I*-. Th:i- 

i( the L-ril Fiuc an r^iitr and ]i>:Tl:a.L.'s 
cTica'p^r ni'Slliod in to use b IfioiO 'ipnV 
crmittiiLK oi Ihihj!! (;.LkiiiLii'd 

ILU volt, L(j Cl P. U-iups>r v^red up. ptf 
Fir. 2 Tl'ih id. iilai.i tnOou'i. - 

beUeve, (or tveryoa-r f* iiii-ijcritar.d i1s 
■il.r-Fliii;i. Bj ihf pToprr 

ffo.1t .5 to 10^ uiiipere^ Ti.ty ';f 
JiAwji dll ]d1f[Mt dF ‘•i aimprre. 

For Jinot eoTt-fiti ynu will rt-iiiiirt an 
elcttiolytLC rccciflar; altho > 

xingE^ J-ii may he l:xhJ ■( ilih 41111 : 11:111 o; 
e'jEremi jdu will rwiniiv ifl 00* litaiy. 
TIII? v^eirnry ol lun- jr.i 14 irty lov^r ai 
or.kv One ttilc of ikt eyrte ix jxed^Or rtf- 
liFinl. .-^.x a rteilider jflv-rs ^^FiofFir^ yi:r' 
rch.; Fcr ai-.y c;rpcrinie Ct rf^Mlrins' a 
i-L 1 .( 111 , iO.L wLll reqjji^ 
Hongf -tcilt, I'lie choice Tiere ■r':'ilf ■:e 
w:lk yodftfli. 1: yoar dcTivnnc* if* 
lieavy, or.ly a & vOlL g:tiipfF< hour lial- 

I fry xlLO".iLd tc tiStidi iJMk li ihe demand it 
liij'il and i!i<: pceteitiocilf 'x an ini-]i|-L:uii 
facioi-, un L' vdI 1. 20 a-iipeic liOar «13 e. 
inrec irf ilisae will k'T'" j :”' " '■dIi l:aL- 
tfn- leiili H. <a[iiriiv. 

dheac in- l4i 1ir r'lar^fd cio.ii Ll:c por- 
tf Elia in,; thra thf rtctincT, -juiiitf l3il Lii'.ip 
M-dk to Ttniil-ilo I hr tuiicfit, 
llic- |iie;Bri; eIlh-wO cdiie.s.[ dF vollmctr'^ 
aoi] amifeicr of ilic ■‘‘KIkEi'd'' maRtieiiS 
v£B( -iypr. By meii't PF llio twirfb !<i"- 
ran^iiiient yhomn. you cli: slilf 
iod read |lir vo. 1 ;xfo and cirrrer: in any 
lit rkr lef(M(&L circiiil,^ end ivFien orranjfed 
na IB tT-K-. ttjj. irnj' hr rvii^hyrrl rTLiiii 




Ey ThonuiA Uh Etpson 

lllr iviitcli-^hSiril -inrl iixuJ ini esperi- 
menci: lighi cn i]ir UbLe. Ili'Ji- :'nulii[ily- 
:ti^ thf:r vliUty. 

T'lir xTL-liE. li-l-r.mTJ xt.own vtill fll all 
(,ie nscil* af iIih( ivcraifc i;xpcrini*ii1e r 
aii-1 iv'11 Iijtlii Ji nnet fimniMLl fCiraF_ OF 
(OrrlrOl, ioHowiinji ikp dcuft'a. jirlncip-lf 
.jw-hI os ilif, I, ciiiia] 
smion bsarJt, 

Lc-o'xir.e al Fij. 1, 
tltf ifit Ill-ad af rucri- 
(iol. is oj foll-Diri. 

]lAv.t all xwltckf^ 
o[Kn, ckxc .Hair s^ili;h, 
dwn -ckxB 5i; iJifn by 
aL)u?l',iitf zvi'i1ch.ti for 
r.; jip iuiilf. low iio'i 4 ^e 
nlrfmatis,:; ('jrrfn; (a:i 
be drawn (T inr. bindinij 
■sell: n'arlxcd C. I'o 
r-aiil (li- ■,-i,li=i4i,.' of 
:||iF. (I:rfju' i j ihc 
lifFh 

JC yen waiii direct 
aiiicrih il'iM' aii'l 
Sni 1 lie IT [inbaiini; 

JiredE radffii; cni/ Ih- 

dra-trn Jjom poiix P. 

L}-, To xrad ilir 
vnlixjft: c( □lit fliini:!^ ihro-x VS- :ci IIih 
fibl *^iL dMt i>^. arJ to ft+il tnisfiapc. 
:hrc^ .‘\R' Id tlie [efr and npim 5^. 

Lloxinfi' bia chars'^:* tFe a-i-OTi.;* -((lit 
Xfil fifiE tlii>:ili:; V ijikfii 111 -i!--r ilic rn:- 
Lil'iff aibil (lie .'.iDfnj^ o±LI wired up nj;Fht 
or damafif Fr- Ihf ilo-irr Tfitlcry will 
rrjoFi, Alwiy.! op (lb jySi ■riffori- S2 xo 
ilLf Fu-vffy will have ild cl'xacc 1n dii- 
cliariae back iiiLn llie r^iliFi(f. JlCl'n iJik 
It ;iO( vefy :ibipi>(|(iiiLl, 

Throwing .^.5 rn (lie ripbl i-ii;tlii|Hh y,iii 
1o read Lbc ainDrr9.Ri' OF (he (lOraK^h^l- 

Irry l:Eitl. iiii llir Ctwaiif alidi iLi»elLat'£ 

wbiih can be ntjoined by Ihe rhebxtat 
rcpulitor. 'Id- Ji:clidrK< khttciy. clhfc 
{^1 ±i:il ifiraw.' eiirreaii From poxix mariced 
l>. Cl. ‘riic vDl(r.|;e ot iJiis xlhat 


Jn Fnij. H ii jt.Dwci ?■ ximpJC swiirlk 
'nixrd xinlih.- Ni iiui- T IlilfC llJfld 
ffreai Fp-r licndLio^ bjnerirs. tin 

ihc tiKijL »iu blDiafe ctlli Jt|id on (ht 'ttr 
dfj' Ctlli, Ki<|ifO(ii 4 K cdILx may "f imd 
!-nil'Sii1 of MCfitf j,n3 a kI 03 Gi)iit.in. 
DT Ed ton primary tell* vi.Halil di'pliCC' 



^ —' 

_ ■* J J• 


tfOYT-i 


ID J 


Jin ^,«,1<fU 


Jbi^rfdF 



__ ~_® 

Juupvl if HjiriFif ^iiesL ■ 

Ihr dry trll' vtihl, iht toft cf rrsLit;, 
ibc vOtSOKKr wsK aot moiniCeil on (F r 
ImaTil kill 41.1 tile wall lFo'cc; two- !(adx 
are xuil down ill bitk ol ikf i.-wFFrb-lMia.r(1 
FwFiitli. br I'nc wov. ii kepr mwy ffom 
ihnf wall hy a poToeti-n Srniili, :[| ra(1i (i>r- 
but; ood lenr-inatcd io tJfinj. clips -ated 
For LrxtbiiE^' r-(in:il-., ][j,i fili:hil*, CEC>. try C-sn- 
ii^ehog Dwe cord lo wie binJioj; ji-nsip bx 
a''i£i*ii ibovc. wliilc (ho ffiiiftinios cord 
aiidii tprd (r-ont tbe other port t-rr ii-,nrl 
at coiLiacix. A ■kHortiOci Cl tii( needle 
indicalBl ti flcnr-il flu idi. Tlir i-oLLaBc 
■in any ■<>( tbt ciica'r.i may be reid /by 
f n-nrfi'iiibi; (liif I'a^o clijja 1-^ (lie UiibiliOt 
poxix. 

In ntif.d' tbi* tioifd, i: cLcjcd; tFic 
olfau.ii opcralinR my (rlryiknue xy^in-i, 
Frewt door brll. Jf.J lipJilinii end min .a 
litre 113 . 1111 , ihruimt (lit 1iiic.tr wliiL-r hi 
eonirecla tbu Bl<>FiRO cell* ■n-|(h nsy -wl-re- 
le-i-i 41-1 frirr-.|Ei S, Fit'. 2>, 

lly Si I - is pHKxibIc to iLrav ErOni cidit r 
I In- xrorage or dry cclli umi (0 tOflrOl if 
by mcJi-nt (bF (Sic- rbecttai re^ulttor ft R. 
SivilCtif* Si and L', eribblc you to draw 
ourrerE direct^ ■will-nui' tl'f TirB'iUiiiT ■■:i- 
ainnixLrr bcipic 14 (he e>reililr 

Tlir-ir 4V.,|l i:Fi-lnyai Jx wll!:, ] brlirlC, 
(ipvcr -Lhfi ^qe-neral r\;n -C-F ansn(eiir Tcquirc- 
mi‘iiL -1 c.xccpl foi ihr icIld'A- who n-Ailt^ 
to K1 □nipt rex at a Lime tt.ra an 

electrir furnace prltie jcicntixl who Kcitj 
tibic rox-(Viiji ;■ tficciiin*!* ’.ly rlctjt-ohy. Of 
x.c-nrsi!', ilt<:(t wri-4l(; fC 4 !bir.( jjipebial esD. 
iroJlirbyc ajijittattiii. 

'ITi'i z,matrii,r lijji-l-diiiyr Oil-r oi thdtc 
liriaTiFi- will fill! hill I lUie iv(IL xpj(rbt a.id 
liib pocl'filaiilc _ -u.-ill nmain fairly 
lii.-iililiy. cc'xnidcriaf ihc- RTtab cuLiieni-- 
(itce ittahivd by [li-Hr- iiLir.^iiAi'ios and 
11 ^ 


(ifo^Li 'liir [IJ V*I1 A., C, Enil£li'44alil. 
Cyref'illy xhi.ljf ihc ciig:a:a 3ti--| I lie 
ihffv'c c-pcttTlor.s v‘IIL liffome Ltioi^l 
:^i-il iiu ilmn^l-.t will Is* ntt^MEfy in oper- 
itLtff Ihe boat'll, 1: ix snlvi-ahlK, Ilni, (u 
la If] (he aivi,|-(il.*J.. . - ■ 1 " 

A iVfkch-liDirii |in ill'- .rlltiw v.-illini|L 

(■i:ij-fr.t in (he house 'will he lOrtTcwhit 
tktiflcr. liu( tdoli ^ ranjje oi curd rots wiU 
no: hx B-faFllblc. 


CK^AP COPrDSN.&ER FIXATES.. 

,‘Ai.L voiir 7lvOLO-rLt5?lter f"t some Pid 
neiriiitcii wlikli he w.ll protiklily gitc 
you or *eill vecy clivip. Ttii Iken Id a 
1^111 jiibd penr hot water oa tlL(i'n. to 
io03<B (he 4^(14 riue- OIL tltx-ir. (o llta( it 
fAiL he readily icrxp(it olE, utd t-du -will 
have i ffood tufidut'+r I'la-e. 

Kv ItAYiiUKU t. JltFVNJL 


Elccttlo tVLrin.p will be tii^l in the 
IHiblic xfhfiok 01 Louixvillc, Ky. 











































































































TMt: ELECTRICAL EXPERIMENTER 


JJ|^OJ>UCIMG ELECTRIC SLEEP OH 

Tlc^ nr1 jl nTodiiiini: Lrl:b.:iil ][i';Iu.'C';i.. 

AT 3j:a.«t]irs'!i u cii: ijf M'lc Isiki-i 
clfcLricdl idir^EK', nnJ. ii, d'jc 
';i') ilT:;: munilm ^iirl «]C[irn[i 3 i.'in! of Rnjf 
Bcrplkn lA:lii:r, nt Rracicc, YV'Z'ia (fncil ijuC 
'.|:h iL «f on aiii[iii.l£ 3ZT<t buoiira bcinjE 
iviiii ^ucccji. 

Sriice Lcilaic’* t3C|icrin'.-t7iiE rnnKTOJi 


i-.il HIT,- nr mniTT rT)i;i'' iS' -Eicurci- lii'rt 

r-cenacrt'. fA^eTink' Jl?- dc-tsTf^gi oe circum 
fi Truer ■rm'l', iji 4 ii li i .comait wilh Lht 

rinliinirv biiiita J', of ■pctkmL ei 

|:rriii.d ■.■ctnjvjii's Ur ■fract of JSH tvjinr’ 
Vi'ilK !i rtiolor jpor-E of KkioLjTLoid 

i:rr minLit. or /oor ■'Ciitnca;*, oacif. i-jclthij- 
i Ik" iiin.1 'Icjjrcij o: lSc pjripiicr^ iE-'ilic 
iibc Cor ppcBL ia IrviL CW prr iriirjlr. or ili 
jic; jecruLiL, caruLrp Eonir inu rjaG'Limii' vl 
ihc- r.irrcn ptr L'lir rr'-itluEion in th't .■a.jr, 



JnpllfJllE-n *1 elf^Erlf'jl AnvjEliEAlc. 


tt-j:]- and. aiip-llcatioi:.'' iii flfcLracillj.' I ’ldMoti] 
Jl^Cftllt^ia Ii^rxi r:|irrii;d oil" ptCTf- 
t4:ii FiDr?? aa ;i akliEahMlt 'j.v liir lI^ct 

•■vork IjJj ktil >l(=eir Jjita line Li' IJr, 
Loiiia^ C’. ELoi'ln-rvi Itcli, it S*'/r Vor!(, ilir 
hpi®S vtiv 1 tccc 9 f.EL.I, pulictlarl'r 

If ■j'.iTO arr L'.o Lit a'fLET-effercs ■.ij sirtr-w!:'. 
!jo tv4 njv1*'d. TLp (^iirfrrt m^ciI. :o briTE- 
about Ibcsc- tJToclj; li a datcet cnr. 
tliriiHii;}: B 'ntitor'-ilfLv.^'n ihL«Tnip:cr. v.'hieli 
bf-.nt; iHr carrcht ;il iLc rb»k' td tCifl ii'il'i- 
aidni E'er Jerind. rn per triii-.iLc. 'lilt 
iliii'airAih I'lf I'lLmHi: 11 l]':i;iiil;(' j|t hrH 

IE I* If 11 oi: bn: Ir'JiJ bhiI 

riu i>'lF for fi/lFi ii?n'riil; liri-rr ilie .acitial 

diLtnEi-in. of each iinpiil.^ ir l/lnOS ;<cdi1'L 

Till? nni'I'hKl ^i" a|ip'j'i"'i; rlir fkr rir n r- 

Tc:al"na> L^r s'jTtli Elia .1 orilv Iniail iiiacrlLciii. 

L' Bl' hni'K' BI.II^H~.'| ■ipC'E J I III-1. I 4 

-t^iiWnli Df 11 r^rtj he EirnffkI. re^uhiiiR In 

L-iHii^ 1 rlr 4 Vr[B itE -1144 riF -vn-vr. \ fi,l 
]l IbEEr-iiliMiz; tl-r inT.lta^fr If: ui.'lkCL iM-ll .’ll’ 
rtr'l W4>|1 ■> ■a^Jil'i'hJ Ippr^BIt ■'■■ l^bii J 1 vi'llih 
ab.c- ptlu-r {^1', piVEr.'.vt P Jil;hi p^il 

I 0 a!cf[h ]ij 4 -Ioi'1b ii.;Eli. 

TJic ii'iv iia ■f hich che- •jciujr-f.i pf:LH'icici;-i. 
of iaattJL'ugdirri.'i if a.iii.lu.hl n. i.. 

' riv< .l.s.xcL .1 :iininir ■i.'iH. scp'iii'iirpT iwn 
cr umr iaL!cIi LI1.1I.;! ei-iiLiIli 'A-il:i 

l;a’j.t5l'.'(’F IjLiriaiji on if 11:5 drivinj;: iiowtr 
bcini; dfri^nl uikii :biii1lbi mI iIh. ptBipir 
■iliefil nr" rrtlHT Friii;t mo^'or. The dij: ii 
allorcLoii ijiicc. V tv llir ii-ilif '■Fai'l. mid 
clio ii'ociw ^ibiiu fi:-i4H! i,E dJiiFEPii; fj'fH. 

niLil ** A, -f, irii'iif!-, i.f i||i- ff..ii- 

dirorjiui lyii', I'iviJ ■'I'.aiEf $, I'lUfiJ^ir^ H.J'ffil. 
eIk-^' HTC kti'iria II i'in|iliBLi'il Ef ]yi '|Til|- 

afcofjLc D. c Eh:i|iI!v' irr-yHid-nth-ei<;ii|>. 

1 IL I_niu! ir - hf l! u' e meiil Eir i'jiitii 13 ieiiI 

Eype car., x nuE c ri lio ilfiij-, li-.rt ir -iirrn;.' 
ci.4fa it i1ucLiinii.-4 14^1 nrlj.' .rill' -4 nil In ilZt 
that pUrpoEe. 

.\E40lri I hi" .Einiplr-i^ ii' 4 '~h:'iil Ilf iiln-liltH'jr 
ilu- FtriEirriEr L'nd cncisna i(y Io 

-laklCTltC II 1 C drifilll iH.'irE'if, of .ilnna lyUU 
he ri-risx *7 15. C. Itto. ^iin1 woiia.b droru 
a kf of rbr-iaiEr 'itllra;.', I'liFi.ti ;4iip> 

plICE It ilrij^' curr-fflL t.'W f'B 01 

^hldb 3i rcidiii' DiualiTcllcif li/ i v.iilj|i!c 
r-fiiiLincc jhFi'Fkj in the aromlnr^ drciiil 
o-f dliiiu iiiOlor* diHiiil. iihl lhi:4 BliTrt.nri' a,'- 
f*ye Ihi Efef..! .(lE tTif nK-tor. 

,4 ahafiTr.iiL Pip. 3. i>.|ii.>iE3 a'lo 'clxmi' iii' 
C(^Eieacii.i^' iJ|i> holaHii;; disc 5 ^ 1 hnt i-; 
vi'bII lalffiajfit ilir ciirFfiir properly, in Ihi' 
■fcrlrt'. A rjfrewntr a circ.nlnr riisc cl li 
4." (ilin nr lia n1 mU'.'rT, ir. 'I'tlCH |;rT. 


Aiid li’fr iirt-rt;pl!5ii." t-tr oik; Hv-jluiii-di 
LfilL Ilk; spi^'i'l I'i fl.W"! f, Ii Irt 

"i.Tc Ln*! Jn'iins^iiti .if< ii!H,’dii;.| tft 

iltf ii’xir .IS(e by jroiiiFrrf-4bntlnp: Its V.ff .^-i. 
ihcwa HE El, gwcuniii;; ii_it3|Ii t4T4 K-fljlilrt^- 
h:s*il TTiochir#' fcr^rt^ tijiped inen. tV disr. 

T.x s'lat'onar; coidnc: hn^^Bh I' rviir Ih* > 
4ip'a7i- fjin nurior Iii"'pc1i of n'VhVii 'A'^rr 
pTcfcrnIjJv. I'a^lcDiiti; I he htiLilt hebie-r in 
l-lro |II Ii|r;r irTiltiril' liy mclilfo f 1 f her Jim 

(.■tfe'.'.'Bii ki EliE' I up ii: he motor. "J’hc con 

Nit Iii-Ti Tii tI is fiFPi-ji I 4 , 1 |;H| ^irfl ijf Ki.-|i!i7ri-iE 

i.:i L.ir-ii.:-[;il !ii:h'';k'^ Ih'i bfiash nci: iw: 
he ‘killer iInh lie tHLrEl' of ilie Fn^iki^rit 
an Ihic :tiFC. 

TIjt Lf.lni liini:it);; 1 rn-J Ti 'll. mile <;f 
ih;»iE ■fc' ibick sprirjf bTorj or iiJiiw-phcr 
1 i;m| .-r- 4 -i|i!. liilTIliK *!' ''r^' IT‘I Xli: i' 
3^6: ai’i.EiL-ti :hi rl^ifkd in -col. wberc :c 

ir4l.4 r-m ihr ifiif, Xhi 4 14 In ullow ill I.LbI'e 

iiig I: S'Vh: 3ip to tl'T eil'.rf ].:eii+|i I- ai tbt 

Bl.lf. 


a 


1 


L}r-T // '^1 

I if/ f 

Sjiny 




L 


1 IE- 


/ 


I «r" 

fr •m'* 




:!^j?^i!L>-naif' 1 ^ I 




i-^-i i f hm 




fir mtjfyu 


FIPh 9- Dliirrwh «r 1*ri1nB mtti J-ii‘ral1 Inr 

■ luducfril flEddil: &Wt7- 

Tne iTmirjr ■"jrLali C ia. jrfii!|ti>i: i<i ^'r-ing 
OOiRCfIkiricaHii' I'dH'uel iIe^ ]ii-if|iI a-i^ mf !|l f 

ri'tnti'iij' diFC ntrii.:.nE.ji.{T t ac. a pivK ii; 
the lihcr Llofic J, -nhi-ir K !4 > jie-cIuIbt 
trtfv ffi’i’i'niT IF s piVil- L'oni;«4’iiijc" enn 
lie mail: to tlx- IiiubIi f! jiuiitl^ ' 4 :ili'E‘.'iiai: 
J Hki'dc viri' hail to .’irm. 

'J'bc cicniictlion uf :lir k-ario k j>fir;'4 iv 

the drcuit ii sliovvfi Ihc dii^Thia 1 . 

_ Tbr phiK'ojil'j «■!' fl*FiirL- ''tr-ji ^hJiil'- 

tl'>ii ]if(^ in Ihc faci :hni tlx hrc.iD ar.il ehiill 


eiATe-j 'h'I lilllf E'B\i.--l= luf lii 111!' |^:fi\4:||^' aif 

inutiir.iSECm di^-tet itufFiet'lii nni dS they 

ll.liE- J bIieI'.IT- El 4Enr.ST' J 4.hlH|4; -I llfll 11'll IT 

■iii Elxae jTiaicJcnit e( thjf l!-"Kly- 

lll rl[F_l1l4 HillllL4 .-1 IiMIIIt.Il fn-ll^ll. 'Dn flBr- 

iviic iniefiilEj- Ev^iiiritc. if ppprri^aipikJy 3 j. 
Eir'i a ^il fruii l■ll^i■F•.l^lJ^r■l ^■4 i|.-'ETd anpfnfj. 
T-k Hf-rt:^.iJ« u!fc af-fil-fd E: ElM; ililttC. 

-4l'J k iil^'jfn-iH n.lBI'4 41 f liHeIjhII b'knrE^' bofriPr 

ah.-ichiHit Ibk" ilffltbdcj. 

Iej 4-j|rd il3 r iEk 4h i faj-Irk Uk* rir .e^i. rlc4. 

■lAfd wtrf IrOifii E-5 3^4 'li'rfiKi an 

-liirirr-rr, fiij fiFf iIfs;-!. iLri' 'Arre 

So Ilia ifichrea -iri daknat^cfi No i1l clI^tLl. 
werf- itiElefibV in eKprriiEk-tT.ij. lifjnj ■irc.'- 
cr.yJ Jid.irf. 'It!:- ji'-iA-E^iiiHe nvfitvfi ij iOiia 
a-f tlx e-.mccidc; ar< liibilriuiii, ihe afuen^ 
littnt: tilt- diiiftt ,1* iei rifliurit aqtcf, wiih tilt 
adJfu niiunDiugt ti‘f Ircreaped niencil ariL 
shytittl Wit'hi' iwAjitiwuj. 

Eleelrital pnitfch«a|a, vtlien u;i1lu'-rl to 
render Ctrii’iili. -dF the lu’itiy m- 

lentibl: ca- pain fer niaitor Fucjiral c^Ta- 
tion-^, ij tfpLitd hy sbcii^if aittilavt 
fieciFiidt 311 '.be Fp3c Eo be rendered ntani'i^ 
ivliaie It.e r'ti'ktive fit erode ia iLici.ly ap- 



I, PlaDHE rut lu iCrip by irMErhtrp, 

plied :o tlx sejs'rTl-iiwuJ'nifl opinil incEt 
ct ntfr, 

The t-urreii: i!i‘4p:tiv(^ he pT44dfKiii£ lectl 
ULieslIie^ia Ia ajjiual Cvtbi in!L!l-i inju-rpE. h.‘fl'~l'l 
airpen. '■. 


]<ifiX™il VOT.T QlHEtT CURREMT 
H-RAV HACHI.NIES, 
(rpTrl-ryerf frofjf /i1^ 313.J 
the -Aive ■’C .»buTi.'ii, Ij^twctn Scri I 
.ici'l'j :i :.ic elifI Fitter of ihciJiiilKin. .’ii- 
■Ei'nie IiFul E ic of fy-hEhiv^ i“i") uolaTiir i:i 

:ti3l imtiiii. The 'JU’etlltu itF irw iFow ii 

-hen Eho^in l:>' chr Tin' Iturm 

ailcr mcli-lieati CB'i k ■Eiikl* i l^|'n.ff;i um- 
■loelorj Ncs. i ini 1. ]n "|y if. 

dhw'iTJi the neil elttriijii.ia .41 .il iriTT 4 :il, 

The t'-iBe har nnw rhi.np;(d lE-t rB.ik'ii ie-n rrt'Ui 

h'^i ^ Io I' lh'- 'I- t il III III hir \i . ft If iki-.T 
ly;kiii4i: ar.d L.ic euTTent dowt ij plic^ti hjf 
Ihc aiTP-ifi. It call hr fmL rlui jII ihic 
fCSEla'i'c B’'d"'E iniTiiHcc ace eninleeiri'l e.’in-:^ 
Na. If. anH Ihe iiei;'ait4'e f—j u jiiil4r’4 u.!if i,^ 
Na. -<■ ilin pi'^iii? nhiotiitn :ir iijifettEOi'^ i 
tjttfnt 

''J'lit larve machine dc'p:ete;l j.|. I■i)c, 0 
a deep thcjaph} uii ipiaKEl li ^ • 

-tr.'iCiVf, HriiJ the imjaincbe reetilyiiii; iljjc if 
|i|a.:rl|y ^ 71 CI]. Lire c1c:tJii>‘ i' hilipr iBr-iiiij; h;- 
eettil fathint. i:. Tlx conlrcl sve: IclijoA rd 
ir '-.acii Iht' run bine ]infi|r.;r, snd 

ihp Fltp,i[v .V, C ttar.ifa.Trr.t: iit jhtnn #1 
ihc h^re ii-f .]h' KrjijKiTahk, -EE'iit Jtf. 
I'lrr.^ili-Viylf st'ttancarv Icrnicnala tck'lia’itr np 

|ia li’H.- .'fi:liffii^ |■i4e. "Verj- 'Ftlte ]ci( 'pc- 
fiitf. ik tliffle iln'icc'S. 


NOTICE!!! 

'Mi'rwi4h lu buy Ifjjf. 'J3, Oci^. 'JJ, BnJ fan, 'If. 
^■£4-"lii bi" Addieii ihe Fdltcrr. 






























COLIMSOCIAL ^ADtO 

fRAKSHirtJMe COHDEWSElia. 


C -* (>S'r)F?JSrR?- iLV^I in -WETckij 
li^asrutlrini; tE^tid-ll? CC -rdiiLniQcie;^! 

initjillfr Jiy eht- Mj?W:nc 

WirJiSJ. T4HSi‘*?h Ct. art l-li^- 

}itTCV''hE'i urfl [I'e ii:'irial ^j<b 
iiii- li^JdinE eiSh! jiifj l« a ? K. U". i:L 
Tie jail- ■OT d r -('ihiir l’!l::li^1rL'I reJ. jii UicIt 
' hi'vc nvfllsllii; iprnr cupS, winch 



ab iO'niicCliW.i C 3 :.licir ocitci cd'SptT (ina- 
IftJ. Tj» uppei piTt o( liir frolic slstt 
iijfcM EOUE i-pririp tach jar «p<.[i> 

inf Id Firriliif -ii ^|ii|:i»rliii/ »!■«:. 

Ertfioc -".dlh nil iar^ m *1' 

lllfir C'llME pOll’QgS ace comrrirtl -•< tllE: 

fOvCi Th; ir.pidc &r CH'n;ipal[ of 

ilic J.ar( arc oCon^ticnJ in aii].' w^y dts-^re.l, 
i. £., iu parallel. Atrltl-iP^rA-ltl, cLe. iji+ 
fiEnUrr tar pliflwn. raised dti jj "t" 

a-jatcib \i (Dr eiEj-y.-nR- the 

she [.eyden jan -.iJril n tlwj.c 
each has a einicin- nt ah™t .«S 
micr-a-Iarad, ?ii:L Ricaiur« u iiicl '-t. (WJ_t«>ar 
iliiiiKltx bj- 3(L1 iiwirfi hiRh. Al- Tit iL:iit 
Irilion iIipki, iSir fD-i* * nuilt 

il^ai bt;tr whieli incliK. TTbp 

£law d( Dhf 5tS-l Jjiulicy anil c:iir(c ccEiE-n- 
iii^ pD'arrs- as Hr inch thkk. Th* cappEC 



!^al]i]^ will'll r-iS4-nilb i:p .bboiit thTD:^a'D;lr 
teiT th’c i-.tiRnt cn I he inntr Snd d-Jift inr- 
Elf shr jar li plLteO Dr Ense'l rif^bt 
JUlfl l>:t s-bis, Ehns Lns:|dn^ ihc fnin.nnii:^ 
t'-iT*i’il'‘ rn;-ii tlif Icfipl. Orfir htt’-blca uiidCr 
the MiUn:; whitji ±t(t a.wajn cttliJ'Xnt 1 d 
nipid lin-jLil: ii.Ti\ CiDiit 'Tlrcrrie alrasTi. 

Thf DDpM'e oor.tlrjK- nrt fri'eh ;*?■ k at- 
«iisa;ills'iril i''biia1l> b/ aiilfd-l.ilMiinff ijic 
■qliji 5'jrfice inside aiiJ eai'-He, and the:? ? 

CDialiTIK dF Siiirnp all IP If ]j AjcihcMtC ITlV" 

slant* !wcli Di rff^dcrei pliantiiSD. .** 
^fiClir^i'd tJin r sV rr'iiK'i)-iicil biiriafC. T.ic 
IDE!- 4J-II l-icEi be ptieCiL in D ccipp c-pliiinia 
taih an J ilTiiJin-J up 

Andhsr c^3(-(E f^ilinc niKboi is iJhit □! 
W-;in, itld Ln pnfi*;^ 'he; nbsLalEIc c-rati^g 
is linnii- aiid sureLv luin! iiild- 3Uft 
trf'h ll-l air hublllES. Tu 'ipii-i, ]l;r jin 

iar vf plaic s'onr, iJ ploeed in a ;[ucsil 
lieati:^; and (iimAw, wFEsre- khi 

heat is raised lo IJFdM desreef _Fahr. ce 
liWN, Dr afpr^iiiuilcL^ the 'iriiiE p-'-ml 
ci cath flfSi cnsrplcp^st, iiid l^lvf? n fii(td 


I 


k 


r' 


r 


A HDViiL AifSIAL FDR RAUIO 
EXPERTMBNTJ, 

Philip £> EdflETjai. 

T-tW wril^r ertdtd a DD^d iiim 01 neritl 
retEiiady in Drd*.* le- Mst iDin-'t rx^-rri- 

liicEili. Jn [:Teti.piii. ' icitiKrknaa witli 
poelahle aniJ tile sets it war rceind tha' 
liaiLlasjcna ai held sets were not tdC,pID<l 
1(1 MtiLfUM- tif|irr'n;^r.;al wflrk' U} in it- 
aiviiirW l.liij feeuk qi^ jcrul it 'ki'lkJ- -dtsirvsd 

to Et-ciitD be-ih a gi>od w^'U-Tid. eanmectren 

x.nj;1 zxn^e saltier: fj/ci licl^i;, white at tiw 
sasne tirzK it 'was drsirst: ai» $c<iiEr Dll Ct-r 
advantaites 4f readily allcrtd Ditiaie ind 
t1ie viitlbti'ie hsbi^kit LilDV.<:d (or |>onabl-e' 
l-feialb. 

' As an i IlnEtcalkiii (d the iraljr d! 
this Iji'jir dE irrial. siTf F^ljowiiif ck- 
dDtfilii i‘ Sirtii^ 

it siiiaJr ari'ial con'net '>f ik 
Str-tsdied horiEontall-.- i>ter au. ai!- 
i-olniiic fieli| lai] h'l intn a per¬ 
manent (iDiion- ill the ueiijL iiianncsr 
A.II tikc nrees^ar/ anna~a':ns liid 
nieaxii.'icbf Inscnimrnti treated 
erdS'reiLientI?' al :hidi -lericls 

af any Jt-pireil fhipc and site an 
Lhrai rrccIriL ta aiu desired lirlfit ar 
Ihit rkli! anil -sonrieji-.fj k sbis tirujle- 
Ifiptf knit-ji Kibes li^Ac h«ii i*KC 
lOT khis ]:'Dr|:nfs. The bite is dowr 
In. ihc iiHsal r:v.[ir«r and iEk: aerhl 
wiie (iliyed (Kal 10 any difiiffil tki^ni, 

Til tin it Is .1 siiik|'i!c iii^ilbri to ^r^ihX 

-coesneetlcn fnem ihe kite serLil in Eiac- 
pansunciLl. il.itioi. \>f luiiiply riiuilnp 
tli4 tHMi bnhifilTdJpl by IlK kK'yFiaiiii.i 
ill? i-tD |-ii!, lt'ipH- ^|H|^ inio iI‘k 

Etislaci. 

KnrnriaLn.; rssrlli; .car ic ohliined. 

ill tliii itipnner, A h^rr forrss tf h I* 

TcAlilr for-snc J fi>r the sukiU-iliftUd 
hitr-E'jFpeiadeJ wire added (a Ihe horiECntiJ 
kad-in fisTj tiitirtly rKiv tTpts instcii] Ot 
■iii-.iiSd tfEl iJ.J^a. 5'ath i; a ujc *L." InvE-mcd 
"'fj' eASfnd:cd "V." tie, ipudi atritls Dte 
dcdile'Fy ael frtaiis, '.seciMse ui thts niLiuier 
deserdbej ib:^' possess hedb .tcoJ cLeet^ieiJ 
|jn'|iriticv WHl- » JiEj.s:li;il-1r ^jiipbPi^ljtii. 

tViih n bite wire :li:t nji Md, !!d sue 
[a'l 'led Wil fi'sr VErliml^y a* above, ines- 
nats harn bent inlrrerptn fixm a diiitarfd 
ipf i,ie ^'XMI ihI'ts ^ehI NE lelvT llnsrs 

(■>|iS;dsrf,hle pliifcei pi 4:*!v* elcotripity 
'w'' been iTiJilnlile nitr iJkr prauntV'l inr". 
Fn reDcniinp or cn.lenpLinf IbiisC capers- 

>1 iSh ■■■?.'''7-^^>3' iw ■.'■li'i'nil, 

■■'kl f-rC‘iJ'i Ihc ifiif ''].■■ fiilSy 

a-: fooit a.E Ihe iiimird aniL la prac* 
Eiee :i wiTjId rirobahte be euLsr r.n.d ebsajktr 
1d CJiit :"ikI_ I' ibiK’ eimi- sxry 3iig.li snii— 

HCn is flwdril 11 p:^ d 1 dit miwj Hfh 
fiipperl-i. reiir.iseJ For an en'M-n'sIve Invcrbeil 
"J.'' syjtsm. ]1 app-snrs shat -.Jit true '^L'' 
:e ciajctly tlie raKOt fnrpi lo CT)nseri.'E ihT 
muiiTTiMni Sl-i(ii *nf: iWPe-MIk rtrti\N 
tiirrjy. :i Is >eliwpjl ili: :hJi ifiie 'L" h 
.uw Ed !ht art an;l that i1 sn.ty nresve ed ho¬ 
of E~aK e. 


aiilo (jf: E'ars sb-rFSH -Hi llii't inariieri .AEscr 
n tilhiy El c slUcr (liii^iil ln> u'dL ii- -b-iij'jirj- 

|iLa-;(it It. hf*vy ±t desired. The Tilair*S 

-«i! ilbf> mlE-Li ih h sr^ LrnatLDLi .iml I'jiL'iiirjl 

lit scra-ped ord in the ardiairr e^'en 
willi a. in iri hh.itr. 

C. L. Rohiniaii- oE Lifl-itj", .Mij^ -^riten; 
■‘I rn-erreil Ell? xrjiEc-lE rffcrritat EsrikeiT. 
p.-jfii^rh F am T(rj' iii?;ta -lielijahtsJ -with 

yuiiE eridi|jii rnH'. 1 nav^ le-av] ke-p-rvpil, hul it 

3 i ibt- bese J eii-ei saw Sci Ihc tcnCEtl 
elecIsFca' aii'l wireles' evsieiinicij .er. 5 jis- 
ccss Ea jTOit" 


TEEIiA HAS liUtlitKIiriSS TO JJfiKT 
WHOLR OCEAHi 

have Javtneed asii( piceDEtd au .^p- 
paratai Eor Iransaiittirr eleetKial cn.* 
i-rffi-' walPOiH -v-'i-ice -whitb nill ftC-L oiljr 
ytvulijiioiiiic the SreStEbS -ff .rClCJi sysr 
le-mi, bijE '^:1l mab: h poGiiblc 1* -aAi.; 
lieh: Er-ooi shore lhat will ir.ake thf At- 
Iniikic kirBiii;«hl|;i Isinry -rDFe.** id-b^lSded 
.MsbnlD Testa, cn hiy ce.ura fjoin Vi'jtsh' 
■iiji<tiEi Ti’i enrCji where the FiivEnt'-un-Twii 
^|d1e^|^^d. 

IFr n'aleil .'la.' Iiii iiii{-arpilas wi-nlil 
ST-''* the '.TTptless ULtniiLtLd seiic.iD'17 

jiriwri H:iJ Die*.<Agrk. j:rT-|Eil-i1 I he w.iir1rT 
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Vjl.LiUVV 
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;f mjy'ifM jBjAv \ j. 


/ 


O 

i\- 


.lx / 


4 - 


/\ 


\ 


H*/ t.*V" 

Art'i-'Wf i**-'4vj 


M. 


-w'DuOii he a -mr.ifer I'F rnrnrT’e AVE1I1 w 
plant Id the AstOfSf he E*:d K? could pnoi- 
jrri ligli! ikyik oec-r cist ALlaitLic U-CBinu 


AN ELE&TkCC fRflST ATJIRM. 

(CeiifJIfJiiTei /rywr JlJ.} 

sjksLs la tide erclurJ,. s-nd in Ihccc 
lOOpiMne Ihp thermanbeterl ace pISCtd. 
These tests Co Locate the coldest PpOl* 
will fiepvc xa cLe grower tbac. a vejv a-p- 
p^Cciahle vnyianec C(E tempcmtarc XatrilC 
-jriLhin w ■.luall isJlnD, ilio^ rii’ipluiiiFnf 
hive ac-eessstr fni aeeitrate thcrineyiQcterJ. 
in Hlilferect parts oi tltc -PcihDrd. 

"The thersnomelDr it aittached to aay 
ikIouL post or ccms-cnieDt dcpport (cOcn 
i L* a («:; En belflht. The -wtre Et isnt 
nlIvyneiL tp eonie la fiic.laet -with acT 
■^ire fer.ee.-teSephwrre w -ckelris -rrlrci. 
The JotloYrjiif! tDnipuratiifcs CPS injdrl-Ptai 
Eg [he fjuiis iiitiiliDiml wEieu sa bud acil 
btossSili: 

titihf Ou>f 
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The (rofl clsfitl anitnnelsigt esniiilt 
C-F iheTfVkocncEflfv in weathef prpcl {*:■» 
IJ in. j: j Fti atraiiijeFl to rinjr an alarca 
a 1 F. Ot CUiV Otb-CF peTbDtnf-nl point 
d.etireiJ imid srclndDs a r_pet.al lelwy ai- 
Eaeli[iK.ni. battciieli electric belJ and aa. 
r:tii:ejator^ thr lidrt [fKnlioiT 

fiom w.-]i:trJ tb? alarm haj heen tiXffl. 
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THE LUGHON KADIO COUPLER. 

A rauo tftiilWrijr tnw^T uliidi. ^J«r»5ri 
sa ail iiMipfl)- nrnr (iriTifiplt « liic ^licncn 
vafio-5+-E:iiVE seufi]«. Eli is 

illusli'-SCrJ ]i^ lliE tut, l''lt 1- The '.'5Fic.!ioa 
4 >£ ia .e^eetfl by 

ralsry ^'^■ilc3lrs.' t/iLficL}', .vhLzh iet'^ltC- i? 

jjtind bn !»( Sew ij|>lr;jratTUS if Citit !3.p? 

T 1 |!^ friliiic- lA m: ol 1^9^ 

pcIr.tE. A 
jtij[ ir.dyciiae^,, 
primary kii 1 
nrit uJai:^,. are 
ptnviJrd ia enLi 
eciilpler. thi: 
T'jnin^ 1o any 
Ywave Ltrijrtil 
rrE.iiEi Li ]iilillJlcil 
I’tt I- Ihf CHnJ:r. nieitrt ID S.'..<H> 

briry iIdik' E|uiE'1:i^ and eiiilT li/' luniiarj 
t.ic rDtuiy l:nabi. iLs cabard :t tDLtrcmrJy 
^riall, Eniyasuriii^ SxJjcHb- irr'nes, wi'h ii 
wfjiliT fij Ta--p pounids. 

T|ilf jn^traniraT Lt of the varie>nveD(r tjiXf- 
al ihlar to Llib TeCet'iiniiert vjirlpeti^'irr 
v.'hicK sne (« elikifnv TKj jiTar.jfwain: 
l1ie eircuits b.re uuelia^d in I'lc. lij. s.'hieh iK 

4 lie ittr^dfiTd ttK doiKd Ihci Lad!- 
cale I'ja'if aJditlTr.al tunLac bjipjTbiiU' miii' 
be coilneeted (c Ibe Sfrigiie:! itl. 

3^chiji; n; I'if. 'll nt sdc IbaJt Iberc are 
il!je« (JivificTii ixC tt.e vrindiE'.i.f, vir.,. '.Iv 
iaitiiczuif e, I.l, 'Ibc ^rirairy ddM, 1''. 
jia.L iJie Hcoadiry, 5. Thu hdr; 

■'piiesea iec ■wmnwttd oj^pjs llie 'aiadinK 
iiVi[$ raarlwl ''iReceLs^ETf." Tbc aEiiaL and 
:i:r«ubj arc ei-naceieii lilt labclx 
add Uete^^rs arc cucir.Kccii at pcilT 
mtjla'd Dct^ auil ia a "J^daOi-Ofl'' Qt -^ner 
ljat:4rj‘ typ« dfflwtUO? U enip-by^’d, a iwilJ: 
jkoLild H pLaccil at ^ :a aeries nrLth tilt 
dcct^er. '(''ari:il>]E ttailpjlr DOaLfcjiiCrt nriLiy 
Ic (aaa^cted at V, El 1 or V.. C. 'd, or botik 
Per oriiuai^" work liar ttnitlrr is luriT 
wiliHi'jt nny blrthi^R; or .nxCd ^bildeaser 
across th.: 'pboncs us ai J. bn" ijr lurit 
distance rcccotibn £ JiiUU ei-Heliy fiiP-jld 
be joiDcd aemsi tbr 'pliecies. Great fAtr 
eienc^ is i^htaincil brre, ils the '.TinitiaEe nre 
very clcsr and alio lliey are metariicallr 
jCrirVK; lepetbcTr A^sin, He Jeadiajj- ia’ 
d'-iybiio^ is s e£ thf r'i>u[i>r njih anif 
1 J 1 HS reiilifej fine tif^t eSF.ricacs' petsibie; aJL 




ike. arii-.-# tJriti ill 4p.V E-te wisrh ii.ij .in- 
(jHber in. a connen Held. 'I'hia i4:i 
Ji-t-OO cJim 'phonct afld a Jelfc-ra-, 

ninV Ji liAncjf Enr leyel-tri in Tccci'.-ir.s 
:&i fjjla li™- tijp:.i.l5. ___ 

D. Frcilcckk b'rim-n-. of St. LotiiE, 3JtJ., 


tan , 

' 1 eeeieive'd your Erce 4-W7 
'SiqttrEE' F.ipiirinktntei for wpi-eb pLteao 
aieepi inv (lia-i'ks. I find this paprr Terr 
intrrvkLiiiif .iii-J Ji 1 . 1 l the lli nt itr the- 
ilyperimeiiler.'' 


W, K. Cflilnjll, af I’rtnJe City, lorra, 

''I tHinLc s’oiir zntagPaiiif il great and 
to *ee^ jt dPlsrjB ilbnf Lt3 thoien 

psih." 



'I ha Kurr^o el radta 

itallun at 


WIRET.rSS. travels I,J3^3 

A fECDMU. 

Tile Kaviil Oliicfytlflrtr *t ’A" 1 ? hi off- 
lO'n. D. ]:a..i ctmpkLcJ lltc rcdueliori 
g: Iht oKservaticni ffii t'n* dstei- 

■ II Inal ^.-11 Nii I'le. iliitcicLiee eE lekititude 
Iir|w'r4-it VV.ijSiinjslon and Pnik. tvs^dc 
latl Wai'tdr li}- its past es:, and it 

!.& ie 5 kpiir; L7 n-.ftiiilos rd.4.W si'L.tnnlfl. 

Tie sokp, iij nf trH.njnijsi^ bt tadig 
>i(jiiiii's jiivcji by tLicie gijstrstlibr'.b 
Ii7o.0(»i in.il?H Tier acetMidf vljich is prob¬ 
ably [he iesi vilnd jrcl iJiiai ic-ij. lliooGti 
*vr:ilf; (0 (be d:s:a]:re iriJl miles rai 3 
circle — bclT^'e-Ti' il'r slaliraiJn 
■wliiehH eoisnpiireiL s*-.ti1 tti;t '^cIpcLty, ii 
illNfllt it in illUj-bCt iO H Jiirikjililr tfJDr 
or 36.^ Hills il iwr setOiLd, 

T'iim oiiie-rsalioiifl ccii'.itlLuLe (liS I'ttEt 

d reet dci'ernntii»".iciii of ■'■ir difTrrriH r gf 
lonciludic lict'veel '.Vaihinsilm: iild Eu' 
rope m.J ]( -i the Firtt lirf;e thnl ruHiiO' 
1elt(;ra:!Ky HlS been HJtd for 1caiis4ClWi- 
tic Ibn^il'adfi deirrnniralian'i Tiirlriid'i' 
nlpi't abscmlrinr* ■.rtr'e made by 'Cie 
Craitci Siaiti il d Freneli eiMfi'mnnills 
cAjJi l-.avuiE -sva pfifEiei <which ejt- 
clLnnee:! sialiOn SI lllf fulijillf; uf rtii' iilt- 
scrviLiotfi.jJ. cne tt Eht IJhileit Statel- 
N^ilval Ot'senratoiy. aciiJ t°ie otEica *1 He 
I'ens Obitt'ratpry, uiinp the iilvy 
stati>bri 41 Arljii|j:tgn -aTid Lbe ".iTret 
Toiacj, rriiitreiiielV. ta-dio tthU'lflif 
s ion. 


ft. L. ft W. HAILROAU WIRELESS. 

Tlir Siirarlon, Pa.. witelCH lEiatiUation 
tiE tbil Tiilroad iMt esvered in iLlus* 
irktnl iiftiicLc in Lkc FcjriJ.»ry rarnErtf gf 
T!f4 ^ ipfrute^-Mler. Tlie tbw- 

ntiiig steel iHiblL dE tiO'Jioksiir is. J., gi(- 
t[?c1| the ail-entii.ta of cLI yasseiifcrJ. oa 
rassinj Ferry bwts oa Ihc eleidiCIv^-veT. 
Ic Tu-f 1 ^-r 401 fr^nC. al^u ii tK”* 

trccr.oly airSipIi: in dcsij^., si niay tit (fen 
frbm ail it^stirclioit oE the jsict'jre. foUow.* 


ing M aTcrjiili jirnc iEir along this Ijoe. 
■i'.i€ antcrifii cxisads from the tbj). Of 
:hc skeleliiii e|re] IniAier ta :Lne taver on. 
:nc fctj>' itPiiie. Jtltbwn at HC left, ^4 
JiclaifT li.-Lw^sn the. tieb poinla belnf 

bCd Eett. 

Tks view 01 He intorigr of ihg r^^difl 
pperaiinir rrcmi »!ir'i'«'S He rrionpleteness 
*rid jubstantiaE ^h^ecaycr nS He equip¬ 
ment. T-ie alalioit kai * nrepkilgwatt 
Oinnt. ond a wave Ifogtli oF iflCfl meters 
i] nermafiv ulbd. 

The iyiieW: iS :n. 
[k5:o sper.itiTic (srdcr 
arid couiBreeiicatioii Is 
hid vrlH Budbld Ar.il 
BiuRlianltart. K. V'-. 
5irja.]t4]ii. Pa... 1 □ il 
ibnee exprhn Erilliii 
ni j II h ie tjuiE arc 
eiJCFfipcd »iH vAre- 

li’cc H]i|i.ir^[|bl. 


Tlw hirifc jidljl In 
tJl+ fiL l_ ± tv, 
Jrt H*. 
blAen, |M. J. 


ITALIAN NAVy 
EAfttO PHONE 
The TviTeleii 
jillSik lioiitiisd bf- (Ks 

rsatiin navy, destgr nl 

iy H, .(, Wound, a 

.'.laTCOrd viiyuirrhliafl 
a suarjjilcMl ran#:E of 
fcilf iii-ilk-i. Li 'kail’ 
iioi up.'" 1 sifiXltl ii 
leriChjr i:i ;i»r!j.1 T»ivc 

SO atlurKil Hajt iE _Kla in irosisn 4 cyiam 
pcniditlntr, Hu4 ri-auiiiji; n bclL aiid uV 
ihs vary-iiij; iSienjtth* ot the ngiVtS, The 
irnder i^ nlili' fo 4Cl iifoc: any OiK.p: 
ibont tnci'ily pcrthnlunLC. and bi 1 -bb 
any ■sue- rtl the itceivcri vriHo-.il ]ibv;Ep 
the call iicarfl by the ciiiutcci.-n oLiers. 
’.Vlieai hOiiiihCtiPil is ssUbLiahtCf ejnvci’ 
satifis Fi: f-aii ig- Ve r.'sy im-i ilistangcs 

Ii|. (* foj'iy miki ar inCfC. escept dui. 
inu tliundS'rsiojmt Lr 1 hr rlst-lnral d:a- 
lurunsci. 


hahj40.'«l> radio boat QOES 

«. MILCS. 

7lie u'inriri* lni]nds Lsit. ir.vented 
and ]ieri'cc:ed by Jnlm 'ElninniSnid. 

Jy.. at his laboratjry. 3i.-i.r- lji.s EsIlicFl- 
home, hac 1 j«i 4 ttiCil nnt bn'rre Cblontl 
Haun. L". S, A., 4lii.(li ili-lu;i;::li<Mi isF iillli- 
larj- and nS’.-Sl fiion. Later (he n' l^riii- 
m.c[at v.-ill fih'f IhS aTp^aralu;! a i ^ifTiriL 
Hit 

Th4 cr-sft ’vn; driven frOn'il C-ifHiif mHi" 
Rsy tLh iIit: Gnties, off QbItiML liliiil. n 
dtlHBCC cE iivgn-.y-ti^lll mlEtS. vili(-re ii 
■.TJ.H. ia.nl rollia! piritctljr and JFouflliL 
}ignie agair. etnircly bj' 4kC(Tkily- 
iTlii a dark, Tofm" nitkE it wOijiLH Hb 
pOf-rHIs to wgrt thif CTlifc rursiisit a 
fiailksliip. El gould 4 Lm: bh ogsrat^d 
frSTii s. tsarchip. Ur. |iEans 

EO ty.^lie Til'S- bogt pmetEt-ally 4 tLibi^arioe. 
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The D. C. Arc for Wireless Telegraphy and 

Telephony’ 


Tt r al inL fririjil-if 

[i ITjs el the (.'n-mii Ate 

'ft/: ’KViii-rlrM Ttkjfraphr■fth-ptinru'." 

Aj tlie SLljjeti: I: riihcr a iri* i.nr, j 

|J)91I nliviJr ray lecture ]i:lfr Mi?*t 



.n*. e 


In lilt I’iKilysiTt 1 sliill dc-al ihc 
elcclTi* in as a leUphoae recrivii Tn 
i2ie reCSeil f iwM] '^l.ciihv !iow lliC i-rc n 
ured *i t EtueratOT cfi WghJK ar r;i'/ 
4 ]£ci]laliriii¥: ami in lire Lliird I YfJt rtiow 

hcYT ‘soLIl iJicf t plieniJnirna i:e .. 

oi [ej" |.iiii -rt-r NTLreluj Iflcpiifl:!'?'- 

I>iat[ 4 .Rk,::' lE^-r ttirTei-ertt ir'ClIr- 

Lnli ikjac y. i.Te f-oF itc lepri^nCil^a 
oE llic human v€M.:e, or rtiifclng ii m L as 
a hviil^pcikt'nE tehvhane. 

Sinv*^ dCscoa-trf.d the pTicf-.iiii'-riicin oE 
tlic.^peajeir.E arc iri ■whitt. he 

r-i)LlQWf: 

'‘When Ihe ilicmionff currenli; ea eet 
nicr^thOit^ elKeii are aiMrr. ici tlidse at 
qhu egiLliauQua cirrtin tirenh :ne htii 
cl tht Jtt is SlJj-JraSriJi En ^rrarriiiLie WCJ 
*n-d Lli-fl ■..■otiinne of Llit 
in Iht an; ik. ' L'eiLi'es-porMl'nyljT i-iried. 
VDrini!jr5-_;n vgknit •■ec ep i-OynS 
in 4lir a.ii-"' 

hns alii.Fhfr'i'i: ihai tin arc ra-i 
he iisnl in h.r pL.c,e oF n niicDO'-j|n>ii- 

ICtifeEtdin '£ shOVi'v l^iiridrll'k- ccikiier- 
liuiM ,01 Llic art wliicln t ai^i 

ll^-na Ccr lIif eiperEibfiii I xiii atciil la 
fliaiA- ycL,. TUit i;MihoJ vr-i: deittih*!! 
h>- Piiililell ir l!h». 

Ai you. scr ^5‘S;n Ihe diaznin b*iaf± 
jf-iiHf IrfTH'eCII the a-- anti lljr IS.C. iup- 

[►]»■ .m pbr-cd i^vei chiiku CC7> 
ntjfliaTj' eJ an air rmn i;p^ii.ifoiI'lier T. 
1^ shiiatcd. atrajN (be ire in Eciricr v,i11; 
4 cgiielerter. T'n: ’rcoinUfy iht 



Iranjlcmur i: igiuiMted La series Tn-jlli 
n iL'.il a niiLru^lirliii^ I li^rr; gh'- 

loin Id Lilt btit rcwlu nsinff 12 vPltr 
i4iid. adding fi.i'.riblt resisLiiKe to Itr Cir¬ 
cuit ui greltr ti» ehliifi tn* ffpiularlon. 


‘E'j-ttr iaSwi Sfc* IC'iltlt+l ijocuir ol 
lr1«lcD. ii 111 lailLrilt 4[ F3+rrl;*l ICndiiKTry. 
»? tl C. Elilc. 


'flit eonclecstr piewntf iTit Jirrur. llj- 
rtnt From 1ht mnliijr fiHM p^liinc iLrt: 

lilt ifSErtEFwTne-r tvhiLt i( fiLlcwt ilir^iLi^r- 
iiaiir.E eiirrcTl Erccn the tcauJtermtr to 
py.ff., 'ri:e two cSetiTt. hire an e^tvCLO' 
^pppssirt acriciiL Ibey prtveot iht iLici'' 
naliiijf eiirfcrit feiinr piiiid^ -i^^ay iron'. 
lhc t.re sistn the supply ii;airss ihey 

alk'iT the ■J-rir-:i rin-rnil tO im-?. 

EKpptitotat StirChibB: Arv. 

I At thii pDiit :ht esTierimt iLi oi cli*- 
u'^K. Fnliii'A^n :j.ii d ;h.t rcirt 
' person cptolriuc a.t rtt^^ fit inl oF 
are '!>- i hat il rCiiihl Ini' I'Lrai^ burd by 
a tk'kpl'-orn lire wat rtorodutTiJ !■}■ 'iae 
rvi'r!r''4tR ill llii IcctuEf iibitl 
Tjtia phtisomeiioa k rsirre ttjrtplcs 
iliHii wriiiM ipjMar 'jpoii first Ptvit/vc 
liorj; not (M:l* ift kih^Stloru irini: irC 
Ml ', n iht jafr la Ih.t For.u cf jgiintl 
vkliielt wf hrhr, ihl tsili iTie listhE zud 
liet.L rAdi4t3<Kns trt Dltt'aiaE' in lOLcnjEiy 
111 tsact acchribilCr with ilir Tibi-atiori 
prcJuccd Tjir i[K6*tt‘i voice iu thr 
TiL-x.t roon:. 

^lida ^ pKi>y,r the ^ahin|!' »rc ii^n 

.±1 1 photophorEc lranjini,ttci m in* jilw* 

o£' hdlV .-OtlJtiipl miiimDmeLrrc M-trif- 
Tlik nwdiod hu.bt^r drkeliiiel rrctnt- 
Ijr hy PtEtnic- in Berlin, ' -k :i n coiitivt 



loitfor tM-hii;jJ III' si.*aT,ni^ are whith 
[ijojicij ai oE licilit &ti Lo Hi- iicYialaif 

iiilf#<i.? E. Ti> in lufii f.-Kiitsiy the 
li^ht en tn a silrninir. cell ^ whic* m 
Mrtiirti*Hl ill sirrw-.'; with a tckyl?(Kie and 
liUtry D'. Iwery variitmi ci lijlil m- 
lenri';}' ^j.n-kr'. a laiiation in the vmOiint 
pi <;itrer.E pcssiirj' tbr.i 1he cell and 
■phor.cs. anil pij Ttprodjtccs lhc rOlft, 
A toot ctll mif h* k In plir* of le- 
ler.iuin, hu.l' -•» I'l'icn'e Lurensi Ihari piaC- 
licul *i!-Iiie. ac she ati*ratbsBi oE resist- 
ante in ixini ilur lO tlie aetioD ct ILcht 
ire TTnjfh unesJLcr llilii in riie esiif (i( 
hrlriihini , 

111 tidif le show :'t 91 ’hr ■•'Chfc biay 
hr i-divTyed hr the Ptit niiciMiiis, a 
Bell's then:Lgeli=n-E rtiay hr i.cmA ft 
l■|p!l^i^l.^ gE i iter: Lfh,«s tLtht. triilmt' Ln 
a smai. h'.ilb OF ftiy 'hm ^hs-t. n-h-rh 
Loiilaiiis h picte of cUrrcil esrb. Thr 
□ft is Eonjri-td tb lo tF-' rotk by mrani 
oE a conea,vc rctlcctci Ct a huii and tlif 
viriMttsii o( heal inLersi^ faiu* rorre- 
r,pria:ljiip vaTlalloTi} in the volistae o: ct¥t 
cortr a-hd tk^ air j-arT("ntil;iiy it. Ti.-1iir1i 
^ir ]:tnril as louTid^'' 


ITie ■.■lierrr.oi]lli<;?i*. 

This is a hguLt isiEidc ihcnUSplmct 
■a^hiclL I liive Fo-ini loao'-o.*! htry sTtll 
fci- iKis purphK. iJicii'igpi^ and idt- 
phtr-c iviay r,* iii-cd ill plar-* nf a Ll'.trmic- 
jilicrit^ in mhszh case tbs htut vaiiatiW* 
proiJutt a'ify Iny L'lsrrrin ilini 1hc '’phg;i(i 
snil ^([Hsodure the Tpicr. 



PART 11- 

V.’^w non tome la the K-eced pirt oF 
my Itclurv. lKs ■gte q( ilit ate ?'■ ;< ^cir- 
rraioe of hitit Ecegnsrey aitdrni|l-nK'enr,- 
tciili. £)id? slipKE she r'linircCipR^ 
for ihd bikiaitiL arc. The ptnoonw-non 
vras piohabl}' Hi^ii oTitL-rvi'Ml by Tnretcr. 
hat has ainCe litc® Ihoraty 
by Difddtll Thf tOiinn'i'-iiTin arc aery 
s.mihr lo tkOJt uJreody^shoTkn for the 
fuitiing arc Tbc arc ■'■ Inl Lutu two 
c.hckej and shanicd wilh i eirc.iit tO-ii- 
laifilni; t.n isjiliictaiiKe jnarf tonHicrtAtr. 
Whea u'DTidne inittif Ctitce ccr-ditiOnl- 
tikc at* clitili a pure ■nnn.^ral nJMe. 

Jtj Dctippi is ^i^niin-trl Ecr as EDiJS'Jtl-i 
Wlirn il"' " sriuck. Ihe coadetiSCC 
ehifittea, Ihen it di^chS.taCi LiecIF aeroES 

ISh an.': aitil n--iii:y to UlC LT<Ttia -pE the 
dsigit il -doK not corny io rest at onw, 
bin inHr-i|iar:| 4nr^. e^cerslnff the nolar- 
iiw of the ehariRer On ta«h ol its ouai-- 
Eiipjs, lliee^iJriDcr itya k.i;ua rfistharyrr* 
oereea the a.rc and e| ft5i:F't*ttcd Ly lit 
supply eerrent. i-O lit* jiracticBlIy I'.o 
dsutplr.^ ajMT p'acr. ai:t1 ■■ fii^Mi n 
LtDeauiJ -aa |H)r.ie C) ibc is'-t is Enain- 
lOllLtll. 

The rate of SiH- ijijyillalion depends ap- 
^rcstlur.sE sir on the ini'ubiji-iii r jp iiL ■(■*- 
^ciiy o£ Ire sh'snl cicc-iiLr. Ttit Hmje OE 
rri-q^iirisTy nF ill* 1^iri1ULii:llls ot'la.iiaMc 
hr mtans oF a ii'.iisier.] are; in air is some- 
vL-liH-re al'iHti JOOOT: Liierclorc. allhouiyh 
sue sreaL iTuponobcy of skt slrmn^ aT= 
■u.'a'v ap|pi*e.la:ed hr nun* wortcra, it 
■was not ai:1il |W2, wt.tii val-atrnir Poab 
peh iliwLOtc.'td a Jiisihod of la-rrcaaiiip 
the .'rcq.iicpfr hy plicln^f ih* niiiileal arc 
ill an riibiospiier': erii hydropcD. tl'.it Ibc 
are method K+inty a[wUeat>1e -.a wire- 
Ihh^ |r Lrphony. 



Egperimitiii S,—M *rc. 

I'k* Diut-icol It'S n'lE ilier sko^n and a 
tune 'leav plaj'td br nltyrlP'L- the aisnounl 
cF i-nfiaciinCr Ifi ihf kliii ii Lir HtwlHiigry 

i^Fltliil. 

Before j.■»!>-'■ Ii'l; i"«- art id 

aetioi', i'CYCfol oseiLnprains wsr* jh-O'a^. 
ilJustratlBB the inees'-ii^ (m uiiaj;' es.'- 
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“ri'^cLj^ faiilJi licQut-nc ct tH>'? M^Sr^kis 
loltp.ionjf 

Ojic .]li4t: ctpicctd the pr-Q- 

d-iK^ lb ilir kriial [.iicjis. rT tt.« 
t(ri|ion Dl Ui<bri^OIV<l l>j lACa'Ot i t-iriT 




plr Mivsonj eTaLitQi':':‘rr. * 

Slgi<d priniTj' tifeiili. ik a rLnt J 

'^[arV'^a]) in. itri-fJ wslli a. tor.^n-?ef and 
an i;»d'.iC'^ii'.£ar couplfi.' iml ;ii i ii> an 
ii[5ri. Jiri.il cEncoLt 

lliL oitilleiarS^it WriB tnVer. i^ith ?lit 
tiaDiiLiLllir.c (i» tht ^rtat 

of DUier s-a^imii an lUt uaisnboj- 
liejgiU. T.nc i:(irT('B.c W6^ igpjili^ Cr'Otn 

3D fcntliiitliO** rijil v^lth L " ^bbsc 

miTiuirj' Drtal: jpvirii IW irrer- 

filfiELHIi pi^r il, .(g Elia< in thia C(.ac 

(vtrj' I. LLWli a ftcend ■.rt glwp tkr ith 
a i-r’rkj ix-'-.llii:ionj wli-Wt ffcfli;cn<v 
dri>tnf !3 on the i.4iv*-l4rjjtiis tEi plm h 
:iie ^mliuij ih in liiis ci!r ] 

a Tvai'e, ^iif-ir'Er * rpr:|nrin-.j^ of 

lllft.firt'l Tlii.^ frtejimS' irftjujd be tnitc 
hipli en^'Jirlk fpr ^vsneltst tflciJinn-jf 'A-rfc 
'1 iir^lninintl. bui, iixlortinitirjji;. (or tstb 
brfik v.-'c il m!" «• JC oj 

i'.itit aiciltattonS t'noit. and JifniftkJl- 
ini' IIP iisii(ilj:ade aa iTir/ 'lir tH:|. T-itn 
^O^eT^I » period oE Tf^!: ^nmtrtJ 

rinici- ax r]ir iiuie taken be 

oacilLliOli* ihtrae’eci. f (]i:nl; the im-- 
paxalb^itip atf Imii^ii.ltcliiL sjifieeh by tbia 
irarti mriliOd falfly obyiaKi. Tin: i?r- 
nf I Ilf- ACrtind wayce |>TpJ*ICfd ty 
tilt htinLiiL VOICE aniOaniatt, fo-r Kigh, raifi.':^, 
LQ ^rifeial thmiia-nrl |3-4f liconcf. ait-d at 
xtandx to f-caa™ ihit luctl rri-iji'ei I'.ini 
LiiiiicioL tc to^LiImcw^l>■ irt-iiSiiiiitttJ ly 
ftumpt of -fTfiyri lii-i'ing kitprvaU a'- kH.i 
rta L’lW;'!i oE a SfCOnn bttn-cuii citK. 

TTip fir:;il aae.illci|7ira.ri v.'?‘< ii-kni uiliIcj 
^l:llil 1 aE' ^ondilionj.’bij^ oylns a .JW-yolt 
dirocc -riiTiriLi .irc In liyilaogpn in r}f/t 
dE a. In lliis nse Kciua- 

ligiit ioUow iJHfPi T?|3ir»- •'O f.itii-il!y {alic 
ifCfliitrity 1111111 : ibOiit .i:Jd^CK)_ pfr art-- 
andj |li-i>i iki'y i’j.iliim brc di!lini;iii3.|ied 



indiva'liinlly- Tt;e loavpi ir* orata-lcally 
uiLdanip?d, ^j-ilip ■Jb.inL-ii'i!' liv ihc 

Otfllliitinf: tirtuin it Hiinp<ni-atcd for Ti} 
[t.« i-uJLiV nirrr'il. 

L^t Pt apain coaridEr thi^ 

the -twins ■if L-''i»l'ili!Pii. Tht tivinif 
ntetivts id (bli C5.a<i ytry greit rnniTiir 
oE liaalr piifliEX, ea.i.1i exactly- Ja tina^ 
mtb i;3 oaciUatitCinxi ao thml kC 1.114 fud 


OF 4b4la ooitiplrir xwiiijj i: n-L-hive^ tuE- 
nOltiiC -fn^ftry to eoinpcnsale For ilie Uws 
due to dainL'i°tf. ^■■■1 xji iIih hu*: jiLii-jdE 
ot Elir o:cill.'ii»nt □( ;ht 
rnn-ci^iir, TIli'm- LiciJaii jh-iI- vk-iivc} If i 
inaii-^F'lilt whEii PittcDcd for oil orli- 

uar^ OtViL>3 -Of aiiairnrlir drfcrEI-fie. and 
arL goilE njit+F^Le (or wirprtcE iel«pliSiij.'. 

SIihIc 3 Ih j. diaj;ra.iu o-f [ht are J lift'd 
fgp ili-iA. TliO dfej-Effatn on 

■|r lix'ir band i-ik ili-Sira llii <SBr.ee- 
tioTj I am Likin 5 For ■.''irtl-Mi ielcpl'ptfy 
(piki: (riLii]i. ^oiiinif lan:p e-lf.l.. Mt-Aiit-L 
M li in rtvoK-c (Kr Jn Slide 6 Fn- 

htr^il oF plasinp imi-ffgpli-nr.e in the 
afTFal rircniii s.e ikein-ii -in. lI:e la.»l ftide. 
I Fid-FT iiUotd it aer-oia a ievr Iiieii]. oe 
E bt Indijcia-nce ■k'i aiiijiiE^ETid Uj.- Csj.ipoa. 
ai'.il Eouji-d it to ivc-rlt ixtiiiaeLH-iJy.. 



kVtf ill a I'ai-er lliat Itc 

l-ixrted li;foie ilie .AniErirtik liixiltuie oF 

ElELtliLal Id iliiiirrni. In I5M: 

"Ab a aj-f fict tFic tnntnvilKf 

.(-.fill lir jilxr.fii alntoal n-nyiilic rc. i>i (l^e 
cLrcuit botmeen bfe or djfnanio and 
lIie anlcnna, Or IrtlnteFi ilic arc ordjnii 
;ng ind greand, or in -lilt tfan-hfnnrf-r 
i.\iC\f.':U oj in. ilitnt 1-0- ait lintuitliBLt or 
-caparilyl iTit ti?flu.l!i otiiaiiHEd in ?T 
Ijcin? iXsditrLrKuiiFnibl:i The tol^ ^<l- 
lerion of xjeceifi. -xirri J' it'i- It iliai thf 
IrarsinLltcr ihCnl-d Tk cnpsble ol karidlinjr 
lll< eilirjjf., a.ll4j lUie turibif hhOnlil l:r 
-fiEittwfly -LdjuEted. bi>-si-( i-.-!ectfii! tiai 



Fir. -» 


liiTii jittiliiicd ay iiiiciniir llif EfXbtTiikier 
ill i1:e field tf (be dynmmi bn I Ikli r.ieili- 
(iit itcuiriti efn^ Eifrf-uL dciiRii of tht 
field OitKii-lr" "liix lx Vrainin .ii l!k "if' 
ACT t-priircl altcraal-OT liff.tiTie. 

r liaye b;ii-r ii]i k hli'.-n.l aerial in tSnii 
rooiij. ai1id c.t tbt cIoec dF !n< l«nir 4 [ 
pTOJiOte fis- jiiil a. iLiintLeE #-ni licusr, 
1^11 [| ti* tbr^dr, fO y<ni a Jciror. stra¬ 
ti o a of v>-ire-1i:x&. -inrleiilbfiny. A cranid- 
rlioDC -y-ilt be all*y.-<d (0 fiCiJf iii ^Hif 
r<.iL.i|- iiid llic miixic wiEI be ErxngnAilled 
miroleislj' ^''1 jiIJniiiiBff lobni, wberr 
ii -will I r kf-acd Ly i -pair ot 'phono ii> 
tbe ■Ort.liiniy lyay. [f tinii? jifirwui^ iTe 
will ako tran-aiit apeceli IrO-fn Ebi^J foom 
tg tke rKei'firvSf iiiitrxiis'mx. .-^1 SlVr 
7 ir. Jiboi-ff; B xin.glg fgtm of aff Krrt 
eratOrr ir.vcn:<di 1 bclic\-e. liy TVe Fiirttl; 
w3ii|-ii T l:iy< uJc-J lacciSJ^titliy (or wire 
l(jt lELejiliPiiie -miiicviis-tEuiL Hie L^O 
al'-rjii oil Jiff ion j to lli-.x enelli-bd i\'er4i 
that it Ycoiald -unly -ft-ort witli- i^ull e:n.- 
■i-ii|x, -kbri. tbit tke CaTbOnt rsri'Jire<i very 


rrc(;iu:iit iidjirfEifinwi owtrf to their mpH 
l.mr:i-iii^ ri-u-.ri^. Tlie arc beje burnt :n K 
jlunxen cas niir.e. 

One t-r [be .liit dl^dubiti 'lial wEi 
Eii-ruuiktered -v.'ken. ui:ng 1lic fiydru-Kcn 
irx .H-h H. 11. r. generator lilf btfE 



s!iti fgr ar.r partieuLar -epiltfiiti- Bnd form 
Of Eatnp. [bs-rf k s ericLraL anqiE-.Lh-c 
iibOvc wl'iffi '3ie lift ljc<roniee 11iOrfKqfi;1i37 
uatiahle, ir.d ■^■i1l r.i.i luim-n jhiOnlL.-ee 
o^eilldtior.!.. 

f^isikini liH-h mirereilei-l En< ■-ivfrconiinE 
Efikj ^kieiiUy firxllvi by -^'Aii^-Cl>B3ltlg 

llle pfJsVlivy .ekelr^iirj wkif.lL alltf injex 

ike critical vituc UQf.i ntiojt 41 o d amT*. 
l-fe .'fniiiiL .rilfO [FiaE he <cit1-d snatEy in- 
er<aie rbk critical c-jrr<ci_! t-fl.lue l>y -the 
'kie i»r a, iiaixriJiaL inaEiitEt^ field ti rif^kt 
aririr# (0 b-* i.?(; ax iltowr. in Fisf. S|. 

4 e'.iI yrhe 1 i; ii rieceianry to deal -fnltl 
lariRfF c-jrr<ntt etill, k4_ eo-nueeii up 
xcYfjgl area in kydfC-tien in icrica. ^ 
^HTilMf. Rubnur anJ oLIkiy tare 
|> 4 [n 1 <il ^t ibii in tbia tbit y.-O 4ift 
the pTEXcrtde of s ritiu iihriNriiv-iNiii. The 
ate H pr^dt;4ing iorted oiuLlalioni. i-n 
hi lliur.r tiicuit; it il crfalini; -1 lce:nrm|- 
tox Qunibcr o! acpdtdic ntiJ raiii-dE 7 
Xl3'np4d El-irll'^lillllh YlIiiiIIl [ikl'LfW ALC.L 
■Clhfrf 30 rapidly (hat Ihcy -were at fir1[ 
rnKtahEn i(ir nni' -iMiiitiiineinh .in-hii'iC-c-t 

oiciLlitiOii. 

Thr liiaijLllrL ix ILMaLiged Ell leilo wElIl 
the arc. do t!ia: ilr blatt it iit plis«e v,-i;|k 
slie ifM-i1liMiciiif, the Mii. btiti^ lli-tfdby 
. mOiiitbEsi'lly exElniir.iiflied between raeli 
iiYYillar.eji. 

With lERtiTd (P [lit prdinHf-le: hivgUed 
III ihivt.'e eniWilOtf. J[ ii ur-tresrinp :d 
rioie tbe followiiiH;: 

(L) That ill Ib^jf Jbhlln Jli-OfiliiiC-ii dnj:-- 
yedEtd ^he a:e of ^ niiirnelie klaxt at 
Ti^hr a.M£tjEi to the spark qa? o£ bij £3. 
F. ^eneTator^ leir -iv-Ulcfi lit Ei".iV iii:i [ur- 
eati PI :liS.; dut-Tr 

(21 That ?oi-ken iiiaVci nri nieiiliiiri 
ol the 'JSC of a nia.^ietit bbxi in his 

eLiliei" x^xli-nl^ Vr IE.YI II irnl lciii>- -I l;i 

i'.tii. 



;3> That ir. I50J Knl- i7irr iiiiriilril .lil 
me inlcirupier -tOd i-fid:jrt.lLon coils, or. tk-c 
rant ]’irir 4 i[i](-j hut in Ihix .,-iifi.' ilin lit 
h-.imS III *Lt. 

Ipi'*-? uxvr.J 

















































i\'.fv\^^ rMi^H-lf prKci: F.tsT I'EtZt tj 
■ ------- 'j^ilti :44 I'^i^rpiii I 


TSIc l^■J■^B.^■; >iTl +’AirJ Fal 

n# bLrj «r ifiiii H^s^rtrw.t la- E-b a^t^iTipIlEk , _ , 

IH+l ,L(l.piiLI :J iTw Jlrtitm cJ tbid jHtlPltV.4»^ » ninth t ♦iri'H 4^ fi- wh ■rflll 

a'c 1^4 raiJoc lk.1 at:hM>'iC[1 Sfiwlnfi 


ft-Hfyi'sc rsKt iiw. rnir^r, $■.». 


rw rl:l miiriLilL MPi 

n*^ irbidie f\KKC v:^ b 


rwL nitri'. ppu^.til ind 
!£[■.■ Khmi^tr-J * prlxf 
VC3V tli'Kirtljt-, Ar4 r|?Tfh il--l>*H* 


fiitsT rnllE 


SECfiNCj (‘REZE fa.Ofl. 


TEIERD PRL^E 4I>''C)«)-- 


A HOWE.UAnR TrAKP UIMMEE. 

IEcIc-.t Ic 1 drawiitK in' m- liciut-rt*^ 
li’iiit FtCfii^L'cr 1 am LP'Hg 'witli 

a ^jq wait liiK-b i Ji;i;4s»riilljr. 

Tl-e maCt^L rccnirrdl I limp Or ..H-f 
linat: (ii'o IJi' iH^c* H" thi^k: ont 

IH" (Ibrt ■Ji.i'5 Yi'' ^a 2i, M *J- 

^7 saaWP <><-r itaa lilvtr WEfC: i loclittS 
lA-o 1" JiUrs cr hurJ fuSiliCT 6 ■sin-ill 
wOO'l tCTfUf,.; fl. t[.fC’"S ar.d V IHflSi olf 
dr^- fciVfi'W.: L rli-tt! meial ryliiiilf 

ptcrMn-Cril fibiowa. 



Suilic-E (lit c^Fiidcr ^|^ ii ^Wi■e^ the 
IM'" dis-i-E nrttli'. ■o.ni hE tEit- ]^' 

iJit-iri rn a Untp lU.ste of a titikCai l>|il|>- 
EPeiI] four Jifr'itt ifl Ih-t onlier^' disi;j 
^^{qe-s. holes- ffloy l)c drilled ii tF-e lj-.ii1d- 
■tr (p iJeEirec:, therelji' ftlfliinjiiii -h l-atiJfr 
tanRV. of r-ninl^biHin fhfi pKC of (M- 
per lliat hold-) lilt ha1b in a b.mn ^CKihtl 
fhial-d tK ipivigv&d ouci bciivrf-O Eg eIw- 
-iir-iLliit ■iiii-s?j Kl;i.awii- TItr cfir-s u'h-ieb 
ia hol'3 tte fcwibiiic* wire E* 

Erg:ji H ict'-ew olT a Hrj hattcEy, The ‘wrilb- 
-tra ln-ap made oE (StiJb-?a-Pd or rrica. 

.^11 inelal e;t (St core ahoald tc n-tN 
ififitljilgd. Af-er yixa hSiSfi a f-fw li/'fjs: 
woisn-^l or. Inc rtrSi eOiinCfT !bt wire on 
tb4 iA^lEO of lb: oail io- a '^'"irl! 

ia con nested i-o a -ciiculr. CeKipl-cte the 
cirnii't' hy ifiririig t!ir irtnlaEinr. mi the 
top liTLr Hi Itic g-gil wiih, 3 ntodla 

■a-1|:c|l l> ats^cltc-j LO TIk ciiirilh, ±.:bil yOi: 
v*ii Thus Soil vvli-f-ii yei-j Pir-vg tbc rcalxt-- 
i.iiee- jtiii nillioiit hata'.ine She iti- 

xalaiiCfi The CDniicrliOnl *F-e tTVaiie aa 
>-lie nil. TIi'C di/Eer-erl brlllill'-cicj -tir. he 
bad oy turii>:ij:' tlie hulh. Abtat PK feel 
. uf ^Tfr. 2? IB'* Ueimao siE'.'ci -wire- ic 

icauir-^ in all f»jr a:>v-pl ttH|-:iuciiiE-iiii. 

■CaittribuieiJ li“ 

RALPH HITSSlIRiiV- 


AILerT J&i^ccodiLfr dE laJiaDoluj Toisn. 
-jars i-i h iceeti" IcttcT: 

'■] think TDiiTS IT 1 I 15 OT-it Elcelrical 
■ [uper tioal la pahlisbcd Eor ibe indiiey. 
"The Cenfiriaiior,' 'Ki™ tg 'ViTih: ll Di- 
plrtiSKfl;.' .end rhe \3aeiflipn nie 

verj- Rcod Eealiixra 'T-tr 
^EerJxirEfjf L*^rJc^ ii- it.e bssl Ihinf ie 
■ydof rtl-ffl-JFlne-" 


flKlCKli PaR UMDAWPED WAVtS- 

Durirlft * r-F<e'ii hVea-Lcrii Ifip The 
wrilfT -n-Fq allo^-y-d to "i ti:n. ir.” -i.xi- i- 
»=', cif^unL pe'l wilii n Tir-iilxtn. J'likhet. -Tiiid 
it ccrlainU'' a- if tar 10 h-H-r ike :^la- 
tiAii ^ 1 . siaiiih San hriiisisro sendiliC 
i(p ntcmagcE out hil-O Ute olht'r. 

He wai also noiii ihn this iiaiioii was 
nuitc TiCwcrfL.1 and gLirii-ir;l on ■^■a\c 
kiiclli? or dJCOl aad nielres diiamsr 

iiiph: air] daj' afopK i ir-rly. vtJiiPeniaaoc-' 
|y, □r*>iilgrb^ rnyit be fliad: To luaie 111 
Ciieii li>:i»( wii'^-'i'i-. 

Tc hill Id IhC tilktr, The bract ditc hi 
I he nliwiifr.iin ihnaild he nsgii-iied on. ind 
-ir|iM;1ats[; fioin. Iht ihafi of p''errrMlil 7 
311 i. C. iinLuClion i-iotor. Hiii-iip -d-nr-c 
ihij. ilic motcT if scntiriJ. fimhI wiU'. u-e 
Milfr -ti' .1 file a cropTi iq cut ia iha tfce 
or me dine. Tnit ahonl 1 t"- Erlt 

r-UBfli by ihe file end not jjfl-litlied m 
ary vay. Tt.e brnrs n'ur-i i-oiiehir^ in 
, it tfpoie ahqald be rlmrt in^Sh 10 

JV-DiJ a'!’'' cJtLL-h-i ^|HTa^l|1^, ;i:nii ITUlC 

ciitLy jirisa hciTtS enon^h T-0- malic flc-adjr 
efiti3Ler. , 

To Hirnicibc tli* ^P" 

eiiliu-ff r-micn, the i'.'l:i',il± .nlrumcnt iifil 

■iliLtirin a iell-liJi'td boK'. 

Since exErf'iifly nnc T'JU-:ne is lo- 
guired. i- oondenMT Ip placed froni iitiA 



to ai^.ilLj Si pee diagiant. al^xt very 
Ipgg; eguptinjc hetVi'cen The jfriiqiOf}-' aFi'd 
Kcon-diiTy o-i lire liitnc I'-tiDpIc.' ia rE~ 


Its jAMilla L, (jL-LLI^M, 


ON SFFUCibiNT AlUtlA-L 
INSULATOHS. 

T]ie a:[.ia] mamltLiOi'. M iX.C gl IhC P-nt 
and moil larpar:art sbin^ vs'lr'ch Ibe 
iciiitaiiCf in 'wirclca^ encOanTer-S. 
only Ihir be^i iii'ri 1i iL Fiihii ilm l'i!iI li-i-i iL 
-nre ^irdi'i ar.:cieTy at 1iroe.L To iirSpeity 
liifinlarL' lli^ jcflal edoLa ni-M.eyj eJ 



wbi-rh The amafcnr bSjSlIy InSa inli'y IiTtIc. 
which- Im l!gc$ not wanf ig gitg In some 
gme-r WP?. 

as 


A C AtIB SATED SPAKK OAP. 

A calibrated jpark if Liatwil In 

iLialtinf spark rollapc nie-liurccnerla. 

nU PB gaiHiLiry [.parlc jjap ai per 
<at, bij-t ill png vpr-ielit tap the hpEe 'pr 
an £-.]i2 mJ i>s fhown a.t C 
The idtft <^i illif £.llf k ior eaperi- 
Hceni^l piir[i'j>tH Tiir act.iiiaimly incaauF- 
[r^f Efae: sparks IVbile Trtessueip? ihe 

It-nylh Ilf -III/ »]'i^it foil, JirtHllti arc pet 
i|L giE M. beeatace a tipirt coil's catEnj iS 
al'ni.va jneascred bct'j-ien ncc-dts pc-xH-tSi 
The p-finclMc lav-ol'Kd La this is 
ailitlisc 1-0 iTat uaed in TTiicrCCneiCf?. 




riaaiitly, that one €;Hrv*vi-i' iii«'it □ F md 3 ^ 
away Erom li ci'J'ei while llllf a 

luni grvefi el ceiern- 

'.Tie hird mbb-et -(fr olhtr d:(0 Pk 
ihiivri: iciillL'-Ai-rc illitctLy the Iciivln gt 
The CfPP bet'iFccn n-tcdte polns, as it 
.itDve? ahine ili-S scplc fln else base. -iM- 
yjJed in Inch -dir-ienriOPI: ami iraclicHis 
thereof. The ioiSC SlLO-'jId- ot coersei^hS 
;il-ad-e of hard euLIji-e cr HB.rVlr !F 1 fii'r-t 
fYCedpna Erom lcaifC.|Ce ■whltli- wonldl 
creaie a cO^siJri iiVIr ternr ir the Snil 
rgaiiii:i, Coo-sult any leill-hfrplf for 
:4[Oi:'k v.ilues OF lefei ‘.-a Slp-T-tPi-bgr. ll'Hli 
lESU-e or mis paper. 

Cpplfili-iited LV 

M.EEBT C SKA'W. 


Popcelaln cleats are Ofle^ uSeii; Eicl, 
a maihrit.v p( [b-e aiinl-riir ■il-niinim am 
equipped vTith '..nem. ^veral oE These 

ClEckla »lr orini ll-cd in srrjes (a in-* 
crtise the iii 9 i;latlor., ho: ihis shorten* 
llir atrial. Elowcver.^ Ibis is nOt 4114 
main objertiOk (0 (Jicni- Thg djeclion 
Ej ■‘.hi; the *nii,lci;r nnuill/ has lo put op 
p. ne'.r aerial aEter a storm, on aritirtiiil 
gf the nxalen-fia of |li< •pgreeLin. I'E 
(T^'C -pr th^^e■ ar: nsrf in ixtr-tllrt tliin 0t»* 
icelioa is eecr'tai'Cd i:i>9ikFO''hgTr 

An eii'cltriil n-rrial iiMiltlEOrr bowCi'eri 

c:f'n be innHe ivilh peiccclaiil. elri^fEI IBd 
krir-hti, after Ibe pattern cl the -IlYPin. ih- 
scliicr-ll two of eaih of th.e cleats and 
bnphv'^ and two stove Or t:rg aOitS siie 
re-Aed for eaiK En-;u'aii;r. The hpl:k an* 
■w Eli Split Ircd wetk tar ci asphnllpm. paint 
10 - pre-vent iheni "-mr: n:>iiiiijf niiil eie:i- 
ti:al]y HcTestioe'. The ggnccnKiign pf sbc 
lEisiif/ilor 1:1 t'l.iily seen. froi':i I'le: sketch, 
«ad shaold nOt COS! AOr-r iFiPn S:.iC -Of 

rif^hf eciits. wMcb i) tixoii bnlE Iht cw-l 
or ilnsulators ■ma'noEaeTiirrd. for aerial in- 
,j.pl2:t[c3i. 'J'-hiS irt^aldlOr sfaoald there Fore 
bqIvC ihc problem u'h.lch e-gnlEDatB m-pfi 
amiKan;. 

ContriLoilr:] tv 

H. BROOMS. 
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THE ELECTRICAL EXPERIMENTER 




A BOV 3C0UT SIOHAL 1.AMP. 

All El! 1^:1 rfl: :ti|^ ji]i[ur:4EE]u fd.i# 

Dqy 5 cc'u: 3 _^3D3 bt Cbjtly 

"c:itii'.riK.IC'? wflFi an R. T. Ccj. li'r^vli' Iksn'i 

Wo. t?lOt iiiJ a K*. lim kir- it ij 

]|Li>iiliLri1 fill J. Alanil, n'n 4.l^rl clii:' i,-tin- 
itrattlar. pE tht ipjLfBiiji, nt tsfir. Vcith 
■die j^InbiE. 

Thies ffttrS CE iiow;, J or 1 lest loois. ] 
iiiL'Ii wiiFf (UhI i liiLh lliii t, iiTf OE iLniiiriL 



TIlcic are faj^encJ to a piece. dE twaDd I 
i|L?l:cir l-usj, j iuclteir vriiic and L. inch 
thitif. littthif Lr i niortift jCjaat. 

-Oit lilt! I4M^ ijf til l basi^ .a oiE'ca tiF woiiid 
i iricLcj Foc.r. 1 uitb wtat. and i IdcEi 

tllELik -c ^.i^litiipiL Ei;^iri|;li| liy ln.H.c» 
.fprot!.; 'T|tf laanp ja. la^ccned oa to ibis 
jkcrijr, ai'.J tile jfe.y ii faiLcneJ 3ii tbe Euic.' 
lietvma tVi-O OE Iht ^ oE 

'^.lijL jt. f4iLcyE:i,. Chd '<>Y.tic]i lIiC 
Jire ctrajipe^. A copy of the code ir 
paitcd on, the bade ci the vpriE'bt itcip, 
On* -n'iCC ftjiai (he tijtftry (g rEtr 

lj.Kip, uigchi:* tVpJiL the battgr^ to rhe 
key. anJ also a carntTa triL'xl of (Eie cun:- 
iPMiit:! ia Yt^jr 

T'jr l/EiiL-n Irlrjj.rrijiEl likIt n lrj.iliL^' 
fiupLoyod ivith ihis iLjcnoI lair.c^ oonsF.st- 
ii:ie Li[ i-IicmL auti 1aii|£ iLilics, aii'l Oil t 
eltar r,l^hi fittgaia <giL ha p^aheii Egr 
(ginfiai'jtlEefily |gi:^ ilijt.uiao'a- It can te 
aied ad a ai^at linen one baate to dti- 
otber, c4c, aa lijL 

CotYffibaieJ tJj SAMUiiL RUE EM, 


HOW TO COM STRUCT A 

RrtCHATFOH INDICATOR. 


Tlic fotlcrA'inE merho:! oJ usia^ 4 
UctHia; LtlK to ifJt Mt-P tPdbiL|g» pt an 
psri+l Lj fflcre- jlidpU md wtiafartoo- 



<3= 


rbani i|^ nciiiiil acran^enient oE coniierF- 
iliC it -d 4^^ie^ nitb Ibc aerial cirCoit. 
-vvhkli in vtimlrfal. 


Tbii [e;.(|3a(k'n uiidirator hae Irirn ttPeJ 
•a Qiy tilr^kja JthltOa witb catiiC JSlis- 
ra.OtHici. 

IE or-c clftlrOdc cF yi Cie[3jE:r :ulic 
(tlie-te tost fihoihT J5 to 35 he 

toi^cbeJ lg a chiriicJ aciial a-m (be 
other cleLleocle leJt iLi;c4..nr:eaie4], Lt.e 
(Tihe mil be lljehted mtb an ■ntcniilv 
(iiEi^'H3:tt'i-iii.i1 m ili^- i1liTei:^iH.'e 44 |.-Litic n l lal 

brttt'epr. Ltd two tcT[uitie.lf, I Ltiototed 
the Lube in an. aiicoieLe-iL cat'iLiioaiil 
tKi-!( hiatktrit^l on the inlerifri, wliFfli 
lieuer cti-thlt* 'li^ git-rrver I* j’hIk^ tli-r 

Ifgbt iiLttuitjr ill tbc ti:tie. 

L'c nlribotcc Lv- 

CE:.Jl=. ROSEMTiF.'tF.. 


AN ELECTRIC SRAHriTG LAMP. 

Aflrr lidLviiEU lI .r liiii:'4ie u'lml fr.ir p'lt'L'- 

tria liithtg wme Elm; asp, I J<^.i 4 eid F 

iAaiilr!l a ^Ikiitl ]au:p In r^'ai' hjf i' c’le 
t.tz.ndi-1 tr wa,1. (IW Kisb to read h?". 

flu 1 I inili' di| rlcii'lrli- i^SjieiI ]rii|i]L ■'» I 
of PUY pb] itecptenc' kiinf, jta Eplipw^ 

E) ryatiilitijiR otir Litip, I lEidCPVcred 
lliccc' wz.:. t, hOllO'H. hradd ttbe ronninFf 
deal thiu llbc cciiloi oF (lie 1.ini|i| wliclc 
tbr fiot J;i iliift. 

flp T i^Pt a jtiecc pE fine- !,i j.i. Lbicb 
and cat cat a rOurd p-'cee lliat tti'Puk ft 
Ibii EuLe liRbLly, an Fii ETp. 2. Next 3 loblt 
from an Md ri^iaeFr I le hrjti ihtll Ihoun 
ill [-Ic. i, anil it tp e'yc bhic 

piece by z jro amalL l'>nL:i pay^rd ill re: ilie 
bift- io the abell, hicii ibru two jioLea in 
Ehe rt'jre JaEet,. ind tlicn irrewOi] nnli «i 
l1i0 hthtr nid. 'Eric ecnicr eOntaeE fai 



the Lnij] ST an .S-32 boh^jssEi-d cbm i 
hole in the center dE tbc nbre pcece and 
Ohyl'ii (;p :ls;n wEtb i fi,ii, oti t|;t bsE- 
Ifliu.. 

Mnct buy abojC 3 or Id feet oE jdexiblc 
cord dad cdnacct it tp ypiix rcccpLicIc 
ay thg^ii, VoLv f-jn t'Flc tiSfd dOYrfi lIlM 
(be ecnEtr cE (he tbrp Ihc iflau1»;iB^ 

bps'tir^ in tlie laHtmii lj.' lIic laniji aiid nl- 
tadi it to an zllacliHrent phi);:. Rext forre 
llkT mriEH in'ey lilt njp -pF llie iliaft li'be 
4 i (bs bnaps aeff.T d tuAftiten bulb in. 

^b|t [hor ibaihe its cEirr liibp, r.ad yLni w.M 
rave 11 c4rvJccatLe c. fland lamp ac yvj 
coalc Yild:. Pm HC-voFt jcrvice, a ie;z- 
Kdiigts hay or tblin pnEL »tKliet ia 
«4]iLy tajttKtd iii plaed OIL 4 ^Icdt oE 
fibre or on a p.eap gf liacR pFpe, btted 
until a loc'ii. niLt al the bottom of tb: 
jitni'. ContrehuieiJ by 

GLEW DECKER, 


A CLEV'liil DblJdGrOlL 

0; dH Ihc inatruenenCa. in ihf averd^ 
airia:^iT'h srt^ itif nriinfnl dptCt'i'W paoty^ 
a’hlj' Tcquirci tb; ulmI paiefoE and sikilG 
r-|l a1 b n I ion'. 'Ho'veTPr. th:a rlaiadvrin- 
FAce.t! pillset bj tot attisItiYiehaa <4 
galena Kilieoib atid ilir olFier iitiisrrab. 


F|1 rt-fi40nd.fnli the contact poiaiT ip 

perp<nt(|::eii1riY Lo ihiC -rryatal. but: the 
'vrriicT hai fOonl tbai if boib sho niirYtral 
dtid cor.tacC. wire .arc hcriioa'ra], tbc ad- 
JiistiKc-m tf. mglntpInfill heilfif ind the 
dclecKi nenrainj nwl nj Sfisiitivii Lf not 
iiioie Hv tLas before. 

A ■dil-fiCWt wbich tiliMcea Ihi:- rdismt 
n ?r1iriicii 111 . Riff a. 1 am; 1L mil be 
DotFcEcI thac botb the CEvntnl .^iiil 'leat- 
'^}lLlf<eI''' can be ntoved ei Liter vediehlly 
or |i,crkptnia.i:y 4iFd (]:at til la ia dhtainad 



hy Elbe irte of a jiaipPc 'jull and jacket 
jcniil- T.nr tw'e is 6 Luct.cM 3- 

ic-rber jvidt ind iiist he m btid labbfir Pf 
lure, l.ie hall rid aetIccL jyiiIII is easisly 
TTirte III |lie Fc-lltwin^ iTtinbfit'E Eri-Otnre 
a hroi? hr.lt in diiineiej- anil liOcc; j. 
.4" iuLfle rlira is. Ia;o this Jitlc plaat 
S' -r J'oFiariitf aanre u the 

Pir.iM 1 jI 1. Air Flecliilc linob k plpctd 
OrJ tine til d and b "*at-crhiskct" pn the 
I I'E* jrlll^l ULm^ 1^7 14 iVLii 3^ CUflJ 
per tvEri. Corts tract anpilKr ball and 
roJ :ii (he UiiL± jDaoDEr. NiibdiTiriKmg g. 
crr:p|l 4iSineral cjp fpr (he "cat-wFukcr,’' 
TTiO htincraL .is bel.l jn tbiii i-mLi by 
fifiiCfflMm allgy, Ksur uprii:bt; iriJnilc o( 
br™ jlrip ar? (j^fJ, (« a jpjiort Uit lialli. 
Tliry yliodd be 2j(i ■" Ions' ^^<1 1'^ wide. 

P.cEtrrLnj? to bip. it yiilL ts msikcd 
tbat nr the Cp|s uF rairli brarr irprirbbli 
a E.iitalL iddEnl-itLan. 'i'|^ brdzj ball is 
bgid hf'fi by- aprliij iicliuii. Tti* hPlU 
yliOald he gripped EijtliT enOairli tp prt^ 
ve:l( Lbcir laf-ma put bnl Jl IIk lame 
limo all*/ BhftiCii lie able (o bf NlOvc-d 
rinly. 'Iliu pgaitiot'. -.ti1| mcoh I,:; foninj 

liy rbj^ieni'ittir 

■'pU'bc'ii sigiiip rtlen* ■witb tbij doicctbri 
I he ■‘•rjtpwhp*Vi:i" vir.ployLd. With 
cllletHS, Ebc bragy jpJ. to a poiaL 

Cor.iiiliutcJ bjr 

IRVIMG ISYRKEIi. 


A MEW fcJUiiUrRICAL GE0UNt>. 

H-yh fcnsioei aw.ipb tpcPalirr mrcbi- 
I rniiih ^re jj-oanife-dj "anyfprnt^t ihfUl 
art ft.^Ltilldfid; midhin; fr^rjpM. jjrt 
n : !jr-.Tc tfipantTif if .^ro'jnd^, bi4 

u/Jitr-t'a Iht clbiicnry cdIlsx Itt (r.i(;ci(jin(( 
tysltiti jrri.il:iyieT isreli in a gr.:;und -dot Ji 
yeiiecti' lav (Its aiietlsars pt Lite new 
''laxMi.* tjTiyjnd bcur. 

'ibif irruBni Iwjf Pnd tlic utO sauare 
'inclief oF close contaec jrgundlns itirElOA 
Ibt special hlth-eEutnp,*-. jppqll jrt-gtLfatf' 
■dg b.v£i.ffil^L():'k coaspourd wih whitih (lig 
b ^Lci^ the extra. Iteaiy ccmI of 



■rtmijlitri.—all ler'ie to reeider it n Fft^t'and 
dE iieriiianiiit elTrlpiiL'j'. It Fe a iiMiFn.1 
and^ eUhrlB-.t "earth'' icr radio-tchFsrhfhie 
irtaCionf. wEterc no naturaL ea.Ttli ccnitiictifti 
:j ardrlnb.c. jarh as vrPCcr pi'o*3j 


We -wsDl Ip bvjr May. *^1.1; 'IJy and Jan.. 

^14, wpiej AddreulteEdilar. 









































































3 VO 


THE 


ELECTRICAL EXPERIMENTER 


Aprils 


WRINELIiS-llCrj['LS TORMUL^S 

br K- IdKHjH^VACi: 

ira.Jrc^ lN:^ “hE-idiiii; ■j'.ill puMiab avir^ 

p:bnL?1 l^r:i|. ^.ri,-i iiiaISjii La y^L^ijrikd^ 

.iki'.: IP-f Ci=ini:U^ Wt bi it 

igji't'. rb ^avr m liaJcn l ^3l' lair rcgipuv 
rui.'a*‘-|p, w.rirlik4K ■t:j W 

th± " airn'.clL a-tliVli ¥"ll ^lJLy p^id Far. 

utiLli F .M'-Ed-piaMi. 


FORMULA NO. S. 

Iviclikt E^f 

C5 i'niJt E'iiiat si^i whl; aj- 

fi^'j.lt iaTiij$lt| leavirQf chr parri Lt tIi'Iit'I 
iii-.paLitisI. ti.*il! 0- baidsr Liatnd IttE Mt- 
tad.'C tnaiS fif “'Ti Hc£i'^'ai(. T^l*' 1 pyrl 
ipf A'lVr^- .t<U ■f|iJii1«(} :n .5 jutts pE rr^rrr. 

Fw.ir Cl|i( ^luriulb taJI lU die atwnl' 

y ir.TJi ■dtiT. IV her. 1jic- letbcrr iiL -WShid 
lUtp tiiWfln, pdtr aj^id tilT. a.Jrvii plmr tij- 
h:alLi;E: ^ip.QiF \i.it}i t .Trptfiliiir. 

fjj F'i-,rirji^—-I ]iiil iiE .ViJrk 

jB-'f.fikFV jfftti: S pciLi cJ Fa^’WcUrJi Jti- 
(Sitinra:e<l ^"1 ;liiipi) ■ j JUtFli O-f 

. c 

(IJ irMi^r'j^ or —Tiw , part oE 

jdd^J^ii-Fup.1,' L jaEl dE irar^jyufJjr I 

MTt oE JF 4 " 4 'jt(v •■. ^Ecli 'll iF;;E-tlLr'r and mi*. 
Wiriii tnc pitie ul fiuilfry, poke i Tmll 
eE CLUFKCI ainj ■strirjl .L vlJIall q.'ilin;i1j oE 
the atove 4^^ Fhe 1i!3.ile, nriily aN 

ipver llx fiiffai'r. Will'll cnid, .sirat-^li iJhc 

rcquLccil d-oiffn ?t nnme or. l!W a'TEiC'lt 
LouCti (lir p<'iii>' niilli a i^ilu^loili r<E Odir p.!irt 
oE A'l'Jri; in (ive fartn)£ sU-'atfJ*, fliir.f 
a (i-mtl'-t Iji'f lij'ii'ilu 
AEttr Pi few minH-Jt tip Jii Iwi 
jni) wipp 1 It 1 Ik-ilr vrilli litii-ijnc. 

■[41 Err.'injr tif Ml*, k^^eihei in 

1 fn.rj^*-le 'i- IrAili- .1 [if'Pi? -VnrtkiU o-.E 
Jrt'^wJii; 1 far: cf a/ ./JpunAhpg’a 

WLlli A^iA MiflxLEnt tn himc tht 

mlstuce til ill» '3;n5nsr«irj- Of p!fh ir-ili:. 

rin,'*-i Uic viiLh a iTTiLill d^Liilit.v (:■£ 

[Kit ErtCSniK- Tq etch fi[cK«i1 lb ’■«¥ rnt- 
(rrjp. 

■(£] on 5if?Vr—SaiTf asi notijinr 

■■" t 

C<i-J VF- Ifp-un ■e*inri r>r 

piii^ yitTu AiiJ ar i fitJis -of .VmJtft 

A fid 31 ST. 

(7> CJf.fiFiit J* iiTais Takt W [ilH* oE 
-VirnV AiiS ?.£ Ah'*; 1W iiaib. rjJ il'-affr. 
Dl.^iolvc’ 6 firtl oE f'eitti'Fi'iJi’r CMitva^ in 
IflC o: V/nt,-T. Ml* lltr LWi>! ■iDiliJrtirra 

tcffcllitiF. - 1 .-1 c • 

(fl) C.VFiriii arf rir;* of iiifjrr 

AiiJ: liiS part! cF IS? pbrlt pE 

fl p?rl'' ■>£ Cupf 4 y Jsittcit. 

(VJ SinfCfri/.i'ifr’ JitfJiiMj—S MiSti i>I 

^iiFiihcV o/ toz-pi-ij i piri» oi C^-anJr or 
£?1_|rtfW (iJ fF'ei^'P'F 3. of 

JUKrio^Ff /fri'j 

(I'Jj LTtfj-vnr Cre-ArJi §s>f 
fe'j 3[> [i^tn JfWrje Jv'ojfy .JO tif'n 

hi pF.iH AipliilLr-ni.. (i) i parls 
Ik'dr; I t'Lit i'Jwt ritikj 4 paTtJ 
.-frfAiilfaM. I part Nanf". (f> ^ rjj. miii 
Liateri CfH: M nt C^iiik. iirrJiffliiiK 
tyiii'.i Il'J^.f. Soil 


ELE-CfUICAL HAHn-atTAItlNil. 
EltCt^leaL ej!peri:ncflrTT» Jt-i', rf* ■'. rlaf-?; 
j-nni .iiiL tAildLcliiAvoab and hd inost caieJ 
IlWkft- bCv 'liail IllO ^.LicfJjjc iKly, le^ndr^. 
1i:iviiii; cEit advar.Li(t ■IH Ilia's- able to 
«11 ili^- elactikul iti^-tiimi in lii* -liil- 
1 ti.li ft LDiiatruanl Ihs iolLn'-v-mK- 

v'har hat (rktn me limrt- mi. .liaii 
a.iiylliiiit ] over bi'J. Imncinc y^rjtlE 
rtHtJinjj a ftienJ W el.t aiiiect, iiiiiiijr up 
an J. v1i.i1:ln|{ Ina.T'dj -wtUi ti-ni nac a'jdifcili- 
ly fiCtfing a ihOtV ih.it lakes thr liru-vih 
iwf.f fniiii y-cijL. WKit wtald you ka 

l-lbblf to dc-Ti’t fci-™ till It 


IRON PEPR MAST 
inSULA'l'OR. 


ELEtTWmUT TO 

DJAlVt: WAHSHIK 


Tile djijrim iho-rtTi tt.e me-lTi-D'J nhiah 
E im ofisij: to -iiftiijilalc a pipe mail irciti 
Hie jjToiaiJiJ. ][ It olidd E:<KH SB Old 
fllirt telejcraph i:ijij,liiifr and h ^kfi: o: 



^Jsid fl*fi 


ii'DO'd [][ir?r. up iJi.^ Le'wc;r ■tpiL of [ht 
iii-pe and III nine d to lit the iitELi]a1o.r. 
Til'd ini'ulatdT rrata on a Llock oE bVDd 
Ifyiirdts.. did.J. «.'l!|]| j, l|[>1c L Opt'd ir.. the 
lOP ro l^l Cht ni'iiilr.t'Or. 

^iLliniiirrri I'jr 

WATS'^^^' MoALtiXANDtr-;. 


bappena, tut yoj ran find o'jt^ 'vrihDi thr 
nther frllnw '*■■11 ilii, liy niiltFiig nrr ei-i 

(htir rl'iSlik-at ^rttlrra. 

l^iiL'tiHir j» iiinlir:. I eikI iniii" ^-drlL 

dn(.bll*|it Mtftty- l-iy Ih^ I'/iteery on 

ilir liHhr -fjE ill!' ei'iil and Lr.ALeji IL hlieie 
niili frictnei lapft. Coiiiitrt one polo oF 
ilib' lintler^ eg -nie of llie piimarj bi.id- 
iiie ports: mn a -.T-lTe frSnii llt'f Older 
pole -nl I lie IhiLtriy .and a i'p It'C tLir 

mi'iaMtiiij!- bifidinaf jwtr. Tyri;i these 
t*0 * iiri LDifellite snd F*iteii llitif envlj 
TO- s pi;i(1i iMLit-on. i[al:e these- ivu’ei 
lOiFit eBOij.a1i I hey iviM reerli irc-cn 
ytii-r harl trouser piJtVel up nirJer yoLr 
eori Qiid doviL .vanr aleeve and t^lfii-d 
alio'.it three intlnS 'Jr.'rili^ld Ffiii' -tisr ei-F 
ebr slcci-r. hVFicn (hr bhlLOit ia pL'.Jlltil.. 
[li(r ifoil nill -operan'. 

A -ivirc li ThtlL cornreted to eneli o-f 
(liO semndar}' hiniliiij-; |hiiK; tnr rear'ie.-i' 
do-iin iKe (spiiser lee to a heel pLitr -On 
iliir sJiOr dill-I llir oi'ier up mi-Fer I he rr-ii' 
n-nd down tbc ri^il lUhdd.-tltzyt tot. ^iiinf 

01. Mil' (illgei. Tlif u,'irr |e ihlrtrrril i-O- 
Iho ring, vi-hilt tt:f- of (hr rinp 

ih ■iLiiilalC'il TA-ril- s pitto -of pfri-rilo 
paper tloCrl -in jvSare. 

I..,i.v Jhidr the haiidlea that are lii-n-'- 
pFied v'ith (be aoil and also sertiove: the 
ir(faUlii:tf lilbe to git rhe full Eorit oi 
Clitr tlitrcnt. 

N-ow you c.an tcjt it on Ttur :i?trr -or 
ioiiie OEher peri 00, bl.t -d-iisri ■tspeet llr 
net au'ay ansi-iitt.etj yo-iifi.eFF. 4a y-QII 
niiy gst quite S she.e'e. Hiawei'^r, yaw 
liny* tha uliani^ire :n khOtrine :( ;a 
rOir.ioi;, ■’.vl'ifl'? (be vii iim is tti'iTc' taktni 
harlt by aurpti-!C ihin the aboeic i-.jcU. 

Tiyj eail put tbr rml in a Mnall wnuil 
or caidbOard to prate it-it while in 
j'C'il# Ikicket. 

tilhniii l-td by 

TTiOfl. Vi. ■KFVirOV 


The Air.Erirui iMper-JTftadnDianbt Ca!..- 
iforniar one oE -Ibe ihree huge r.ehv abLpa- 
j-utl Ordered. r-'iE! Le driven by rletLtir 
irOl-Ora, il.DrrcLiry EJaniela a'jLboElied 
ililf lyiii- of fiOii'er jlatit f-O-r llie biy 

l-tliics od- ^^Oainkii-ilarLoii dE krar-AdiriE^ 
R S. 0 tiffin. IC;-i[;ih,rtT-Fift-Cliitf of fm 
-Xaiy. 

li Lt pFOvea ni n-reai a iiiee^M in the 
baillribip 41 it hai in the naval cPlIiei 
Jupitrr. Navy oUeeFi fortaec the com- 
pki^ ■XitpliFC'tLileat Of d'.rEct steam dri'rt 
111 'f'LliiTr AnicTi'tsii 'Vi:araEi:[H. 

■J'hs CibiiJfriri, v.-l'kli -.Tili jc liuih k 
:he A'eu' Vc-ri iJ^avy Vii-d: will be Lhe- 
firat eleeiTKilly dri'JXO tnifltlip hiisli, 
Tbe derision Lo Liiilall [be neu' iyi:em 
obit4rd! 1he batLlaili]p ivai arrived r.n alter 
CTl-aMitin'o st'.-HJy oF (lie perFernianrr oE 
Llii Jiiniler. 

■J'lW re'iafli;l kr iKl* (onit ftl Jnsf ia 
elac to ibc li-i^rli cilieiebey a;jJ cjeisciie 
tieieihiMtv oE th; fontsol features vvJicn 
elrrtrieity ii- euiployeiL Sievui ^al'r?'^ 
■and pipca arc lorerer needimf rr'pl4ted 
L'lrk'iii;, resiuilniiL. «(le'.. a.ii-il iL la rrj'/ 
c-iilifolt lo iOnirOl ai-rSBi ai-.f ?har.j- 

dall.'' iftt :iii^lli'l;'ie li'pir lllr ay'K''t f't foii- 
(fol godCLbl? by ft.ftetrieal means. 


ELECTRIC LIGHTS FOR BUOQEFS 

Thost -n'l.o drive z1 r.i|;b1 bavr Pltrh 
undOubleiJIy -^irlied fUr ILjjhia 

lo -laier llic pla-rc dJ thr nsu*l 1nnif?Ei 
li'.-iuj |.ieiiea.Lh (lic ur rEie 4>!! aide- 

Ihni^ !'i((i;'i1 q-'i simt-. It i.? rbr- nTaetice- 
■iiitv Ip eHi|"ii|i il'r li^llrr rlariN -i?! pluaa- 
ure Tchielee, uiieK aa (helci '^A'lLL'. |i II cr- 
>.K.r 'w...riji' . 111.1 inir i>i' ln'o liJe Jsnipa; 
nlao a, nil Eimp. Tlie iippliea.[ioei oi :he 
lanip^, ul'.ieb. iiiiy [■( ^volr p C E^ Trng- 
ilen typo, rOfiether -S^-dit, Sfl-an;- 

IKTe-bo'jr al-driEr btiderv, la iltpltl-td 
lift t1:.ft eiiE Ih-te hhown. ilftiet. a 'jirlrcry 
■will li.^b( thFi^(: ^.voIe ti L.. 1^ ‘i'an-csten 
lanii'p' Eiir itbiml ZO EitiiiTh slOrril'L nr 
illD^tlier On dnr d'latKr. t^r 'C-iic_ lit^d- 
laiiiiriiLid Isil LiiPi!- foi -1 pri lO'E Ot .ahOiiL 
,k Ikpii-ra Kia.:. The hanenee are mriihy 



Terl.arytd i'i1 4iiy aniuniobile 9arai;[c or 
electrte.t.1 ibdp a( a small rli^rge. The 
u'lbOit oul^r, 10^44-1111)1 lainp ^n-rd A'o. 1$>, 
TrJItil-CS*, if r.tfitajriT>'. lanncs. at)rPrrCa 

LI lid lijllery^ liij.^ Ur -.iiii eliHwiI yE Huy 

clcct^irail h eeise aniL Inty -w:!! np( e-p^-E 
iiHei!^e''ifr rmarr (ban l-rn -or twelve 'Itiil- 
lass. 


iL Voltmai: of BnfEulO. b.'. V.. writca 
us: 

■“I rryr:vcd iliv sriijiid inmilirr of Lhr 
"ElacirUA fi/pn-iaot; rrk tKeOllr. I 
like (bv JLiaasvLinr very wgll ^nJ I lUluU 
Lt as flcH wcE(h 1bf pries J. pud Fm it-' 
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THE ACTIO!f QT LlOHl’ UK 

3ELEMUM. 

Tlii;'>: Lii'[‘]i 3VOI1JE u ncrrllH'i! ly in 

Line pkfL :o tbE sciit of 3^Lian 

ilt ^t'rnni'll, )|L]. 

-Tin't jvcctcdcd ill . L !^'*'r:il 

F-nTun^ Ilf '.MrK^ ccOf ii'c(-'.1li« se3cn- 
•.u|ti. 'vtLdi have iillVl+Ll t''* lirtiT' 

-iiinf .i-vi-iiil inlni jlirtt fAtli tETictrihitij! 
;lii icat OJ Iisi3|( jiilciri in itl*Mii,ini, Mii-- 
ili4' "[-ILecLiK*! in a revtcw of 

:he I'lilStffpLtil Ma.ga.iLnE for O' !., ''^1'^. 
Tkc iulliOfi dtitfriht varioui -DSiaCTTJi 
■IiOr-t L-.'liicTi liai.-E Ied 4h> 11il' |rill'i‘V:ii 4 { ii-- 
3 L.ll^ J he- fi.ianiTt 0 -: Tcsrelai'itE lay |ii;hL 

ii E. projiiiTij' f>r ixyKii'. .iiiil .iiii, 

EDfcjniT rli'-c? at. the-fsii Lien. 11- 
liiminacicn 'if i|i?ti--riii juki Ik .i1q ijf ikf 
{^Vilal iirciluffj sjtiE^iKlniiEe]^ tl:t s;;iiLfi 
t(lf«L at mH ]i‘jit.ii. TItc cryjul ij 
ct.anjrfil iiii cLLa-Jiti?LDiict ipprOxiii ale-. 
'■y Llm; »:iiir ^innminc ^lp<ihcr the illunn- 
nat:<Hn if Qis sUc nl -he CCiHS^-flij 

nu hhr 41(1.11.1-^111^ jidc. Kiom ihCfC 'D- 

tutM tilt author-i liivi" lln' grii-rhl .'niti 
iliat ili-i iLpkt at“li liiroTichout 
eh* crj-itkil Ind !liii iki- i'liii:]ii ..I i i-ilj. ii 
□Iruut mi'Horn; LU' 5 u;hcu:t iln HE/jtaL 
Tlic/ llii.'|i rrtrz ii:- xiL'ii.EiLCii .ilcuuccd 
eiOni itiE la.ir o: if-pcrpcjitraci of 
:irf. Tlir^ iiihi'i'! ivicti la.iiri!i in -rerLa.n 
ConitiiiLaiionK ari4l fijLiid :h>l jllO iVi'Q 
lai'.ifKi .aecinp LiesrctlicT iirSdaO-c OLlaitoil 
idtnlicallj- :Tic HLrtie ffl'+s: ivhdlicr rliry 
act on ilic motic :idi- :jn eirfipo.iiiE 
fiJfi. ^COfoOWfi th*rt i£ ai: ill 

jcn-iiinia: 0! liiht hiticn. Ikc'auehO-f 
^eOiJuCO rviiioncf to cho fir^ar llq-i'S^ il'-'' 
nOliOil dl iijiilit in <r>'£:al it tTnouFiiitl-riE 
to a diittancr. Th^Ti' shi'ii i. i^i W hl l't■■■i■ 
"ncEior £.-. a distaiirL’i'' ^ If Mfo rait of 

LfhiiiiiMMiio-.i iif i|li4- a-ril-Fin liirOtiftl'- (lie 

crys-laL 44 n lie dcn^iii'iiiff!, curtain ii:ior. 
1 X 1 , 111^:1 II'ay W rtlifa'-it^ij aj. to ilia natarc 
i}( the d|LC 4 li;i iiitiin oi irantmif elCti T]i« 
p<H.MUe pn-itUMfi^ III at urc aiiKKCitcd arc 
etcciTor.ic maEn'.iti; lvii iceh ai|. ii 

tine dDV4 ot tb-a cEcrtiic ourrciiL. Irj-iil- 
mid-riOn tij tlif eEli.ii<' x-lir^. i-iiiii n'' ilir 
mcdiunn, u-ail iioMibljr l.iy llK iiit^riCtipn 

uf ^Ki r11 4.1* |1 IT :4|4'3 ii'k i ii4'il'iii.^ n-.lli yU'Li 

(Kilicf -apprWK kinp lIih ai liglit. 


A THERMOCOUPLE ELECTRIC 
OEVERATOR. 

.-V nru- diLrtliOiE af fcnorati'nc cl-cft^i 
^i;y fjd'i 1 - ^oif.iiirrclil nealc by thi;<Hii4j- 
'rlo'C-tik euapd'Ti tl? I'ttn dtviacd liy 4^1 
Ji Mirethr. 13, of Erti<!'tr., Gennaiiy. 1ii 
(jciLci^l. ll’.c 4ppJlE4t'.if c^^i*iJlJ oF cOn- 
n-Ltlftl tEiUriiL<i-<i|^Lrlc coupIc-E :irjaiij{e4j 
aiifiui'J aii'L toLii-hiiip ihc jiefSpliu-rv at n 
fltif elrryiiisr 3i«t?'l ny* tti' 

~Eli'Llik4l WvJii" The iiiitieaifd tadi 
of thc^canpICt On -liK-li^'l I'iy ftnqulaiijisi; 
clU 4|ir aiihiiiiil tlieii i TriL:- Cm iI'c up- 
VoraiLE twnduttEd Jiy Pr. KcHcfi. Rtoi 
J ci-wj iti ;'n: lin'IiLikal. >elL(Hi(f i-C Qiunix 
nitir^ ijonraiiy, are vaid to ^I'Sn' iliat, 
Lvilli a ti:i[.]H.'raiiHE ol iL tlir liot 

jone::0n Lkc eoaplci and j'S'Ci ST il e 
L'l'ili' eniKf aialthiFj; :l ilifriTeiiLE ijF .^ld’IJ.li 
ihe -upen^ireEiit E.^E^. prad'.ircd tii n 
shitfle nirpli? iva't 0.fV.^ viill Tli'^ eCc- 
pl;s eonfift of Ewn rLEtn€iLL''H cue a ea.F.[- 
■II l{ nuilr of iprciil i4 Ill'll, ri'iniroii- 

(lOn of 'wbLcIi 1 $ krct itie ollirr 4 

pl.Etr O' iOpprl-'iH-Lirt .4 .IImj TIiE tlE'D 
elctlK-ntn r.r.; pt(»F*tcd kj *• Jlicct 
niTH IJ' rintii'hiiri, unij u1 |1:4~ |iLi'i~ vi IlCLe 
tbc lii^l is !>.npUcd_4TC tilaned Ly f-it flee 
(loli'lil'MlV iliT.ii.'riilcd baiid nf :‘iijLh-I'. 
Ftvt o: tll-ciC iO-npru- aic cOiiitfCtE-d 
rigidly Uij;elhrE in s-rrica, fcraii-i!; .i niiii. 
[bonlEMiifd' on j'cpe 





HJOfi VOLTAGE SUDCX5 AMD 
HOW TO TREAT THEM- 


Rii'-b-i.. Rriiaiiuaieiided ay RcnJatitalion 
Cdi^Uttlttee- 

.-rJInwijii' ate 'tli'C ralti -wbLcI: ^ liaTi 
iecr. recomaundei iy the CL.|ll:lll'I■^|Im 
DiL KcieucilaLi-d*; tfont Mlcotnc ShOCll 


reprcEen1ins( i ii' 

.\jTK:rk 6 n Mcdt-tal Ai- 
Eoeiaiiei^ llir Mic'eiii^iI 
EGectTie Lip-kl A'UO 
datian liid tlie Aeti"'’- 
ean .nitituk nt 3-.lec 
trifll KiLjsi:1(Tf'ii- 

i-OLLC'A' TUBSK 

J N STRUCTlOS^ 

If \'[CrJM 
DtAI.-'. 

E. riimicdulely UfeaK. 

dliB (arE-ilil, 

''iV'il3: ni.fianjcle t indt 
nuldiili, Eex.-^ llrd viL'lilil 
ItEiiii qht iurienV Cjir 
jdii'. diy^ iib.N'-ir&.yiEi'i {tlrllitnE- ro|H:, 
loird) lo uf-ovc eitker the vieLtnL nr lliv' 
ii ill- Ijc.aaii'-. of Liijiii^ iL.eial oi iiiy aialit 
maleTiai W'kiie treeiiiR the riel'in-. rf'^iiil 
I'lr litc Lanil^KLoi'p liadc every elT-urt .altO 
Trwdy ta i-lnit ,0Ff^ tlie fWEi-'fiiit TUigkly. 

11. TcistiUiLly AiIcilA to the Vje'dni''a 

UtrrMtliirK. 

]. As ic^ri as the xiclin ii ■.'Ir-ii I'lf 
inc cCinduCtiO-r. ra-pidly ft el i-i'i i k vini r kii- 
yiiri ill hli i n-'i.itli 4iPii1 lli.|i>.'i,l JLiiif lenioV'f 
cdij^ istiryji'; hoiiy (tciluiceo, false teeth, 
ctf,). Trien ivjfi'ii dir'ffJiirjji' riTFAiriCJicir 
oiTff. Del net itoai to lojeH.'n the S-ii^ 
lijii's elodiir.c non'; ^Tfry arjm'fni vf 
JrJffl," rr ern'iioi^j rtiaoLeJ =■ inlirjxia: 

(i) E.iy the ^ii'nkje.tt on 111* '"litly nil'll 
ani'f tscemdid'Af'alriithi roiwnrc: a* 
fhOLEi'iEt' j.'nd u'Eil'. Ilce to fine t-iiiE. ‘in 
i.iaL nose anc mautl' are iTeo For brecilh' 
fiiy {si'i' pin 'J Let aisii-i^iiii i|-.m fur- 
■ni'ird ll'e d'ubjeeL's Le-na'un 

; 5 b> titl'd atru-ddlma Ihe aiiltjeci't 
iliBjik^i iiii:.l Lr'iiiy. fii*. LeaiLi irst the 
politta of your handy cn lii-e Loir-e fon the 
rniiselc.n of Ihr sin^ll of 11 ie batjOp n'iili 
liiigerf rfiTead oa'et the Itnvefl TiUt^ it 
in ri.fl ]. 

fc.3 W.th VII 11 .j Ih'IiI ftrfiifrhL. siTi'iic 
Enni'ard Ebn-dvly $ 4 . ibai tho lecifflit af 
li«.y ii aiadLiiliy. AI r-W I'ntJe'rTfiv 
Tivonght ta hear i:|>eidi the subject (pte 
h'ic. ’-i)- iliLf ^ct ihottl-'f lake krona I'vi'a 
to lliree seconds. Imm ?iiin 1 cly svrinR 
liacItvEEiril SlI aa to eeinorc the |:>reseurLi 
I Ill's rrliirn-iijf tu l1ie pi.ri.il ii .11 shoi^'31 in 

FiR", L 

CiL] hepcni arlibcuttfly iwe(w _ to 
hriiTlI libirs a 1 l■lllEl9■ lIiE: .tEvElkg-iilif JifF.'' 
xvant; 4Eid tadLE/nr-d—a. eompletc resgira- 
tioni in four «: flii- secneida. 

(e^ -As aoGD as. tkia aTlifiCi)il eEdji-ira- 


tior liiis Im-ii sk^iEir'l,'■jr.d wliik k Ls 
ibein-ri COntil'iKili .itn aFi1sta:il 'iliiOuld 
1iH..iri' ai y Iiji^lit elolkiiiE' abOL'.t tne fuk- 
l-htt'i il-ecli, cheat Or n'j'Sl 

£, Cs'FdiiinLe tine arttfical fc-.fiv-ratlpii 
(■[£ ntceEsary, nL LeJit aii F'lur), 
inJCFi'-s.iiicK. ijnlt] tncr-lhinw ia 

rciitaxei. or aiHil F" pI'/sii'Lid a:iri'fc'.'!. FT 

a;ii;i!T!ii hrEitriinF; Ebeiis 

a f 1 r r li “i 1 : if r e¬ 
ft r c iL 'JEC artrSeial 
TrE^ra1i';ii j.(iaiji. 

iti Do nef jTifj aut 

^r'^iiiif HIlMl'rJ'. M'I^iF 
aV T4ii'f.T 

r imfiii' rd*iLrj4. 

l. Give .td-c siibiecf 
fdr.Eli air, li jI kee^ Ivinn 
xkaren. 

111 . Send laf Meareat 
Deictfii nd Sliki hs 
A- tt-lilnil 1^ Dl^^fiV-. 

eiTrll. 

L. Kkf:i a hdt ot 
doctors poaled in itiiili' 
I'oiLijie plarLi os lah- 
oriloriES. 






lLdr+>* M -^r^-n Ehc ramHi ■’PiiliH^tMT'" (rr 

rcvivhif unf-tfiid^iik 


Di^r CjknMrr 

s = iDjiai;. 

It H B«vmd ■rt.kanhr 
JC— Mtfvl rirPh'lbEC 
. Lmft „ , 

1l =■Ac«^+^^fc^' H- 
P: = Cih^cd Ji I 
Ji u iRakL'MS .^IrTiW. 
M —Vhik 

4^= LlHlB^r, 


Kit Ip IItISi'AIKH 

WJ = lup^kflun 11 

ifir Ikhib:-TT. 

R _ fi^JuJalidn Humh 

r — ^r,i.»;ii.r lb#. 

r=ijlr,t-.sl TJrt, M 
■™rr«!L^e »i'" 

=Tl*- 

44| -risjlfj ^^r. UM. 


IMDITCTIOH HAE.ANCE LOCATES 
ROLTaFaTS. 

Tho iisthinslvrirtiliin th 4 : fhe aduEhto m 

i{i:ec|r.i( t aiikiice If bdig eued to Locale 
hriliri' In llic w^jaiulci 'uislinii d I-tc 
M yk .^irijfki^i'Aiiy, Loeidiiii, reenHa tFie F^n 
tint till: Enstr'jnifiit lEtij tni?3(?>'«d For 
LIiee poiTi'tsJE xilitn Rrtrsltieni flnjllt.iL was 

I'-Kl by -CLltcaa VVith yai indiKtioil bil 

□DiEp iinr-ros-iKd -^ii Ffbjbea' dirccliors, the 
p.>SLliwn of 1nc L'nMrt iis llii P:'i:?ideBl^f Lody 
(^C’oii'rjN svrf i^jn fiiyc 3FI8.y 












LLki: IKIL- FLA^FI I f i)~A wtN dul.li^liL drtiEii ^ 41 ^- 

3 iq li+ bill J Frnn-vl 4 P. , .1.1 

iiiijM F^rQrirxcv ,iru±i[ixi± (rii. ii—KiW^P ' "“J 

I via^liliM-. k 4-1,1 M ul;. ^A'■^^La, l-e hi- A ^ «t U. -Ia 

S’SAT TL'Bit cIMpLINC rL=ii. ^V-A3rmripli>l.:l lij' radJing = 

■ Li-ub ul ;:iA U' CiicnliV 

CaIi-IO DBlE-:r(W ll^ir- 4l—rblilllT raiy[«b' a-™, 1 Vvinj 
^^l^^ If !>■■ ' prd 3a lE-f cd iiT-cril cj|.ii. 

■'lUtTIPLlI HJBE n.UU tFi|l u—Arrjn*>>1 la- dni-tiD-.l) id c-* 

li» ly Eiaip.y PunilrB i7F" p-wrlM. 

.^l-kliCDnflU’iSb 1T|^ 7aiT.vpl rrn".iriKEl;B id vIbJi IhC 
anor niil^l'l&l ^ iin^rr rim^r:hiJ-^ nbik nl Lnml-iAi ^ 

OKHS^TiIB- fPar- jjupil* * Vitr-nor *a6 =lTi n|J ivW IC* 

ii^hTilE ]Jl •C. rir^UlClli ^ , . .. ■ 

D.I.TTLKV cnj. A dci blLLcV ^fc’-'lap 

fliCIpViJR vich ?«HiLxi e«I>, aijjr 

DMlififf riiPi.-mP- *t I* ITT ^^l^^lna. . 

LILIfiJIkiCAli 'PWtn.KTI^'^ nn* ir^EL^ fFjr. A^Ci’hl'e^hnC -ti: 
L.rf.kMk hh ^'riirrlnl wf^d:■ u d.c IeJ:iic * i-Lccl -kikir lua. 

PIJICTRrC KllJniit tFJi. Iij—!i‘Ln£i havAr watEr ebw 

IxilAn nhrh rui-iJik.i tf ipj^-riasmcwa *i f. f. 

JfiCll^tHf'IKE CF^ %*Y lrr.pr*vnJ LilcpXNr rwiSiplW^ cC 
ijjLblcd Ltini'^Pill':* bith inn<r tarrrJ T3Apflg.>1>- 

p^DhJ ThVAp ^ mALL pIibiiiL alP^i^Kr im/an1 H : n->n 







ELECTfllCAI/ B;iSU WARMER 
l^OllMOTOHISTS- 

H'e'Y c-iFaifl* lilt -eltcrricsll/ lurtiir l 
1 r,;ii]ii;F'<ov';TC>i eri]' ^Or ob Ficcrri;! 
■n.i'hM-l* -pJ aii:cnicli:lt^ jiy 4lpvi-1iij^iird 
llic lii:crrta'!€ liltceris Conpiiiy, ^'■cw 



Orica-nt. Jj, The ti'^P* 

i:fi tiitijr J::ajclicd 10 Hit Ji-winc wlmS 
a.1 ihov» 7 i ill l-ic stci-jrmijKiiiyluF illailTr!- 
liOn. IrtJ nre provjd-td Bcei Ect 

miVinp iTieaii Hutrsi- may lit eli- 

UidltJ frcHT. lilt stOriSF tn::sr> cf iTn 
4:ar or, -i' llif rii.^:^tit(Q"r ritir;e it hitli 


A "SHOCIt.Plfon'F!"' KRV PDR 

A acv tiy hat ju:r sifn rlLctd _w:i 
i.Jii- iii»iPri ^.liirlk ii a dimp^ Fnb'c-n'iixn 
aiiYiiiaji; I 0 -prolctl (Iv ppCi(r:itw Irarts a-n 
^b^ru.-T>l uii.-ti. -filltdl MJIll^^ ID llU 
ij-jlT t*lt flvtf politi 
□Qtrol LiHrtFi Tliii 
u-,lli wlixEi li? 
pi^DE 111? P‘Hn'>l IdA 
u 4^ojc^|iiJn|k’ laida 
ti 3 Epcc'l.; CIm: I- 

jiDHiian -K-Jiitli ia ^^hazJ^ar uirt^l 

CDCCVlI^r^ Limnljliiiif p,‘i'qp4rf:<9-. 

^'^i■JC key Ihn: ;l il:o:itf:?r in tht «r.1tr -.rliitl; 
]iF?^i(nEE iii? hanil frimi tiiininij li: 40il' 
inti vfiib -iJiit iTflil Cf 1lfit ■»«- 


I 14 J bt?!! tl'4-t a l35g£ ma- 

jor^ '?i llir rkLirluI pattnla tiucn qiUI 
QTt lint ptaziiiiaL 3* sur+ yc-nr ln,Tfiid*ri 
ii TMivtiVt Flarn f-ii ahtod. 


Eltclricil;- ij ii^tJ to dry cnun bn 
lOrt arlr:ctlr.|[ in r->ir4 :iftibiLlit . 

ta-D-DR-lfb fiOiH tilt maEi:f-Lo. A rm -rw-if^ 
ciiL i-tt-ncli controll- dK t-fCiaie m ib# 
bDaC W.i| lit Liirntd o-IT 'n-li?ii nn^ waiiCrJ. 
A lii^li rEjiiUntc witf uali 1^ irflYen into 
cht (fripd ?(Ih 1 n-frFtr?^ ov?" Ihit ilit 
huTid CiKi not n*k« conii^j f.'hJi wit? 
iliflL It •t'li.'iib only 4 i,inal1 am-n'inl. 
OE CUtfOf- 

1^2 


IIAVt YOU AN IDEA? 

Art j’3ii iibiiiK' -1 ncY or an im- 

prcTcd iikodliltailkEi pf lutbu m yniir 

- 11 .S 1 rt 4 .yt or nlnrtrical lavralory?' IE tn, 
wEl\' a?l Mud -to QE -niin 

n plKiim 41--' iikdr-l:? Ufawiivi inTarulilv 
lijtvt to by mad? OT-ifT by 5U-? ilfaibjlitE- 
rran. and joy( w j(j:i tMpyei^ yaar LdraS 
-cocerflfliy m-t u brkSy Pi- f.o;s.(blt, m-r 
Mfr bLBi--ayE sLd En publiFli thtni.. w-Ekb etf- 
articl? [Kir-Cnjm iiierJc, Loo^ -tv?#!' (jiEt 
i4>-Tin ejnefiilLj, jtijraJ th? arlirlt? bfitSi 
ifiil y«i u--i!l sibn filti* ap lEit- kiiaek bJ 
i-iiitlf'. :i%.l miji-<(iv±r. w-ic pay ySii 
■jvcil Ear J'car -tEEpr.j. iVIiJf uoi iJ.'it libiqf 
l|■|->iay aihJ p.rt in tirc iwi:*2 
-y-id? ay'->li4 KIbCt .'Laa-l -a-xcHritaimlFrl 
^-Mjr [iaptr and biK>M ytiarxEEi Ida 
v(JT tai-y! 

^^[akc all duitlK^ on NpVa-lt ll:Erff-t -tl 
paiwy .ii-.il mrilr iiMiili' Od- i** iLdt aS ■yaia' 
(rxF !bn.ld. brn'l idJ wnCrijalionF 
“Edilibr.' ■‘Elir FJrtLri'OJil Ha.pciiLv.t'nttr. 
SB L-’ullon SI, jVltt V?(rl; Chy. 


'No'inta^ f»tFO, oE OabkOilii. kVia.i. wrilta 
lid I 

^ I tiiwt Jolt ?!>■ EiMrili TOiiy 

t}t ilir Tlcittitai JEfy-fP.'flMK.Wr'/ iM 3 

want (o (S-v. If if PiiJ HO 4 - til? brsi ip-^e-*^ 

?-inf 1 rAfi j till.* 









































































































































'T AjVJONS Ai 

VJ 

Aj 

fE. 

UfiS ^ 



Ojr jkniii«T KoaIIs ^lltkn -CCBlqj-: lb ^•Tcn Iv t'Jl rcidBri. ^bqlb?f lubbcrlt-nn cr n,^^. fr'viiTf ^ 

exazy cl' the aCTijf'"- T-" rbr 4< |fid-hP jh' iV k t-w- nclr i > rilk r* ^ 

•h*- F^KK** »]£lsrre'1 !<•. ikb: lyaeiJ hiei. r-T -ns^ia 5 -*jK \ut \,‘>f ^x4=l 

|•hl|3;^l1 riri* In-iE Jlltal|2a-»L AaJ 

:nL tT ki'ijiliini i.'Ku^biijpsfcci-Edi Lt Qiili v 
^bi JcaLiqti^^ Aidrep fcui 


A^JATEUfi KaHTD station 
COWTKST. 


Price, S--JC'0- 

T/^ii iflljiiJYj: frir-f '‘I'fa'wr. 

BeOGSTftOM STATJOK. 

Am jg:]ad ri> tee yrn :iTe hiving i: '.viTe- 
IrM tOr-1-ei1 in jOvt TT-dSfiiie^.-, 

A* T ura x 4'ini‘>'l^iii Ti'aJpr-uf if, 1 liav 
trttiof'Ctl - fiSe-iii^o ri:iii o( lviv 

ml ii» Mh I ii»ii, w \ 11:1^ Iw -aliile, r'»!'il''ly‘ 
(4 J-K 3[ in I li e nLijTUaii e. 1£y acrisi!. if 
£!> feel knir. foiu[xiKd »:;c tLniedi. 41- 
iviili fix Tb.c ftiLion if 

ci;u.ipped --s-ilJi 

fsti and we fei:iJ[iijf. A LwiC'-eiA-c'ler. 
ij4nl>k , liiniae e4:l. kisSitS coil 

and wie '’Uin^erval LrlKinr a iil 



^h^L'^r ■'1^. Il+*f LlrviB. rtoeli^l'E >M«aC)'k 
J, l„ I4(1l>.*<- 

iacC~, Tlir PM lt,.libH>d £->li>Mik'[ pr#'>- 

ipiJp f-' II'' ktJ^I*** 

alii> an r.t«]lei:i: Ii4tk LH-oent caltra 
iJa^eecdf k Li-rJ. A r^l- c-f IjEOd-otin 
jiitd 3. pair flf rtceLvierji. slid 

in;; piite tatiald-j esn^msfr. in-fl » 
iixr'l ceeideiise.' A lnuu-r:' u nL'xs 

iLsed. T;i( ataLwif }iai a imal] 

Jh:-ai;| vfisli a'| In i.nstfmiend wired 
EA ii. For tending i L-iiich Fp-ar!( 
coil and A eparSc (rarr ^.rc used hill: 4 
Ifintmirlini; Ecy. The f laeioii Ln_ a 
^e^^^a4f veltli a zHIKia'.pcjc 

V 4 ]( Ij^trinR I'.rkcli ter ^'roieLiicn. I 
remain. 

Yourf irulj', 

AltTliUlt BiLOiCiSTHOM;. 

CorcEjd. N. H. 


J. L. OIIEEM'3 W1EDLLS3 SET, 
caJki EliLi^ii :onaf;.fi4.iM; ilii foHoa-- 

j|| ^ j| ? . 1 1: liin.ll,: 

ijTiidirti; 4 f!: Vi tiloirait cLDtetd cjtc 
1 rails rij:'i.Kr (u.jdrr ei'JrJ p 'heir'[-i:±«d't 
pkLf K'-ar* gi.n*aftr and eeciUiriaii kars-^ 
:oii pri .Hint :>.i EEleE'J'iFh kexf. 

Eeceivirig oiilnii; iiEOiAe-U'itCo ]9-4« 



■), lU CiTtu'* H.iii.i:ui. 

COuplr'i' oC ]ae^< dirrent ionfi }^[Lrdnc_k 
variable and >]<X 3 fixed Ohd-Un'crj'; tl 
Co. elfoalar poiir3;cic5iM';er, ?■"'■ 

filiLQin delKtorf and a sc: oE 
■’Cn'r^ecArten'’ [shed'.eE. 

“Tire ‘Giaseriiricn':'' plwref 3 tiftiii-dat 
rcfpEBtiWf fflr t^ty Icnj rctemnif rnni*r, 
ilj^ niilef,. udri); a fotir-n.'iiT Ji£fif.l 

fit feel ir. h+-Hfr1 And 'W iffE lcr:g. Alt 
Ij'ifir.iiL'.eiilj, tiCiLli fending and TccriT:i;iL''L 
jjT fAllsn^neI{ L-r irii'^ -ii |■.l|■'1l•. 

J IiE'.iL van silicon gives inLrli LekCr 
revnllsi if tioahI iis reni iTt'rlsin 'wiili a liatp 
rciy and polenCiDsneCer, A1 jarelt"! s-lt 
e'aiiiil ai aiiLatr M nlalioiH are cbos-cd. 
having rceeiv^ij. oed^rf froin iti* liaval 
DriH'i I LiAicuL DB .Ai.Rii^: 3 ol1i to disr.mntk 
Lh-eifflifit, 

1 bavE brcii a s-nlrmtrr Id Lhc Pref- 
rrirjf J?'.r,'sfrfl'irA'‘iT for Isro jr'-'rs^. lamt 
hnd It praeliftllr iri{J;t|Wflrali3c For cne 
vrflO has l"Sr" ^luiiHl ly 'll- ra.[W|j- 
|•■lel■-l?.l liL:f|-.'" ] reiciln, 

VAur^, cIC'. 

,r. T.. 

]!o^^TT. .U*ii-, i.ai''. 


ftTATIOISr OP JdAKOLD AHD 
PT’FEIm HUkLEY. 

We- arc cnClOrinjr a prliOLO Of -DM-r n'lrt- 
]rpt ACE which Pc vnri.diL l!Lc ro sec ap- 
rrar iq yihff ineiiiililT i4j.HS.ei4e. talilBg' 



kldlA .iratlan iff a-d Elttl Hurkpi 

llie ae-. f.i-cm lei; (g FJiilit' hCtiecd 

llie rei'rA-iiiie 41 ; the lef: and fending on 
1 li 4 riffhl. Thd rtisiTirjp Jtt M-nj^iiis. o( 
liHTiyr liwipr rHH.iptrr (flora r-n:A lie) p tv»o 
ae:a of [dione of glinit rce aei; tyt 
■ li’bi i-liiiH, h.iIbii:-i nnd perikvni ipn Inrp 
srjj aeiJi'. one lirjje bgx ippe 'nrinhle 

^3 


curmenM-r. New Yort! miltc. for bnj=ttt 
Eeict, ’ve vfc a 2CAohm ecliy. Fur ‘j:ni - 
irc n-e iiss a 1-ic.Olr <013 t-iWl Kim lihile 
cordenter vrlikh ii back htF ■th.i'I; iuIa'j- 
epiik tap drrvCrt ftt V.W) ft- !*- H.; diW 
having lei plugf givea cf a very n.uAical 
(plik OifiHatiCin trojitEcffmer 'atldK 
einjio;;ed nf kfarctioi i-Ji^ir, lieiEh soils 
I'niijL'' ■pCnqd iviila (aune iizt T-'ire. 
impTuiy Iwn a.eriAlfp r Fai icceiciriK u 
2jj Ititt ti^r^Ki dO Feet hloh; tliei Out for 
44>iid-P|! i^ iO fcrl kiirv f J Efc' 

Lit iTiBe 10 reielve J.SWmilei ind peml 
abnl c miles, IVe rtbr.aiin, 

Vwin verj' (riiEy, 

HHMtyi.13 ami HUEILEV,. 

IjhVc 0.1111 n^ h' .,. 


w, fikwsOK'S kAI>[0, 

llercwiLli And lluhl-Elk ttfiOEo oE ry^y 
TL-irelet: cciisjimcnt. My irsrfTimiriils are 
cf the JlnrCork -YiSd;^- TTit '.rariirBlL- 
iiii .3 tei con-tL-tti of Jri K. W. trairaiirmer 



I'iwre *J Kr, r4fj'-«n'* *<'W miJl, jHid hla 

iVitfISfn 

iJ-hkI, iliEei’r-Jti'IcV. 1^.1 JiS' plaLc COI'deBiVr, 

Kaviiit Isi) plalea: lirfic (p'iTkj:|Af tnounir- 

rnl INI H |3i.iCh rlH.!i] likAc. [lelix a^d loiyj 

Kccriviiii tr! eniiiiiti oF Ci'irFi'J ilsiet <en- 
ve-'-iTl iiiiEi llir ;i-.L!iLe tivep 3 dc:ee<0F+, 
IfnivciraJi perojtLdt <■( Ir^ ?a3 a 
fii niy Hi'jirit iiuLl', :hu I l-^la:c variahle ceiJr 
ilrriMr, clc. 

With these ^q|^l rvrneii i f T tu-p-r brard 
CEflmidV A. A. (Aflsnyon’i, >f. A, E., 
(Key W-^O. Vp'. t,. 0. fOi;(Hi.|i<P>, S. Ik. 
EF, aiLil G-V.C Lniirl. aod [, 
r. O. (fijniiiigirVi. Hit JltiUKkl Walds 
E^., St .SprlBirFicId^ coTncit !□ very loui 
whnii aeiiHltiit Llic lime, I titn M'da 
*4 raalei. I have taken the firrrArnJ 
fTq^ifA-wraiAr CTcr Esikh EllC fiE*1 lisue 
and liriJ it a etry valoohle tnayaiie'i an 1 
a trciJ liTjjr n: "lv H;cp(Tiiib<n(A. 

S'TL'.iVET W. PTEESsOS. 

CsErolLlcsi, 111, 
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nti-T. 31 Car lli< *^\ ^=cr-rf-il ■ri:irrirT.rni-T, rjn-siknii “ 

uf )IU 1ie:eDT M-I kt ]>lijll l UD^CT vfcl^ i]^i>r4|| •#■■ ^01 • 

I |hric □‘MilL^ai cm tx m r-i ^rii-iP^vil 

n ItajV-TT nl ■^l‘•■l I" -rlriHr «n3 TUnf® inJi-i fcr i r|.[_^ i kiia cIjc » 

S S^clsh?!- Hir.j ihM Up ■«. ■Ei.uxxiE ^^crlx v-^chIkt.i ri.3Jjc>r4.4 


III ri Lci-i; f h Ibc bci^fiL uF xU. hjl vflj ■iucL4r 

■ ■il^rq i I jklg TA TCnrilf'i ITUlLcr Ei»3irdr~Psl. 
ihi] -J-^HinmEnt cAbK't tii I'J *1-1 


Lg<AI>IKC^ COIL ACXrOK. 

(A'W t J. W. \Vej,tr Jj_ Wa-ifErtj-. V3.. 
313.'! K lio Ti-nn.C5 (l.l^t ill ills iTknd'^ i hCFl 
fharpL''. u.!'np +■ LcbdwE^ 

c-fri:. ^.ni: ii-iii'.Li. :o 'knrw A'hj'. 

I. rt,i4ir+^lf I* /ft-jr ■qnH-v'- would 
>ii]- -luL Llic r«a:qc. i-iiirOl dt? 
tiiciiiill Oil [Ticrr. wavt kriKlIiT ■in rhi rapr- 
iicL ji'flij aumr-taii ■■■■■l"l i iMdiibiT coal w 
due to iht f'art ili^l t:»Ct Ji"-? <:la ' I'- 
lihtliiif^ coil oorj-tsi^nrl j (n ntHii 
imrlfri. E^l^Lh; you will lIlrTt-^ilTC- 

EtadiK s-Eft Ihi'l anv 1'nii^inif-On ah<;ti ■n-Bvc 
leng'ins tvIH liivr ao li-* e'nn r' I'l Hi-" coni 
iisiij-nrr ■n.-.ili i-inilil-r jofidcrtir Ji; tcrltp 
Wi11l 11'^ ^vdHiiiiL ■u'ir’L', il jfCiii. ilrLiai Adil 
LUkniEr m too b3s[. 

Till loc.dtrjT -ruil i* only u-ffJ ft®' I'ni:- 

juii: III tuiLd u'3.te kciiialis ■ai a STtatcc 

vnliiT lha-i- l.^■;[^ tc -CiJC nu-urt. Whtn 
tho loa-jln? coil lover.ia 3n Ibr 3T-fi 
CkoIl-C of iho dill. I'lt indllOtaiKC i"* 'aanc 
If tII chI 0a:( ii^il Llic- ccilI bs shAJl cir 
c"jtiLvil. 

BROAD RADIQ WAVKfi 
AHD TL’NIHO. 

CT-1(>}. f>. AdjriE-niij .Vciitc-iiivkik Cisnft., 
ciuf l:h frioiid ci.iinO': lk;ii< liic 

niirli-kik V7.|V(, Llhd lint !k nib be 

br-i-r-d ‘la.1L iivEf til-.'- lilPii-r," i.i 

].. rhf r*dKj ifiJiible^ ■f’ei'i ifioak 
of. EE Tfliard-e "In' iiniiin I'lii nf .^cini 
■n.'j.vr, CLt.. by ^ur tritnd. If itirLially 

di'ip Ihi- lliii ]iiLiiiii Ilj CpF ^IOij * Ifjc-nd EO 

ycli'nr tlaiicii hq:! in mioh. a. oa;t-, o^ 
LOu.br, ilie rcoobb'inR' akitior ;n quratwr. 
Ti'ill liiilkaiir slfibsli d-ie- u> bile ru>ce<t 
OKlIlilio-n r-n-iirc^r-^^d t^i and. il.hc.. this 
tiulte- rOfl'iUlj "S 'flu? l-ik El r Iir-ciil ■iij.iT 
Will lit ±ii.'.iiaiii.q. 

A-n orcilli.iMiib Iranstornbor wilL }ivli< 

yni'n.ia:ii elf ilils ;'i'uili3r ai il a jiiifii' 'ibivif 

ll- Oflf willl a fini^lp .i^l^aLi, ii:d aDso 1 
•v/ivr' ml'c^e lofanl^lmir dtorcinoii: i? 
li±Lvi;'[ ihELD Tyiff, IE requiroil by Ibf 

r^irini 1.2 11 II fm- ::l rlltct. 'riiii niallcT 

il fiillr di>rubPfd i-'i ary stinditd w-irf- 
Irii bliiillicalc. 


ISIpybL TUlVt^U RAHIO SIGNALS 


(33].) Kvt-rftc M. Davi’. ■‘^-ll^El|l. fi. 
ilii 'waiiLa Id kiiovi- wibrii ii£ can find 
■ hlia bill ;■'! larjp railiij >.|jIiieie. 

!. U'iiC'opoEiLinK'on ■u'i'TcIri.F 
nEHEiiiii jl niioL*. iA j'OiU ‘ikl-lro. 

il eivon in fvifl in lliu Ciovtiniir.f-i:! Kidlo 
i.alL DimiL ai lo cc.it:. aiailiblr fniiim 11:c 
.'vu^Eleu-iidEinE ai EozumoniE, ^\''ulbin|;r 
ton, U. <l'.. j.i:d tJso tl'-r -lalii of wircj 

IcFE Rminr.].. ilicludin}^- a ■ iri^r ■riml'ib-r Ilf 

2.i:it,i:n'ia urlbloti ibc HOI lutod in Iho lior- 
CraillinE' K^iiilc, alp I Klrrl 'll ^\'ifTl^?■s 
Jtluc Unol( ci£ ihi W. A. O. A. ti li 
l-rl El. 


VVe 1 “ noc fum'lnr wiili llif vfivf 
LcEi^h^ c:r..i M iJio KiTrl TO-A-rr *ij.l1oii 
» t 3*3 ni, ard 7111 i^l' m im- mn p 
fofii'. el uie.|>]: liE-r, uodouoti!'^^, Ic rcac-ivo 

APmch llir .Alldiiljr ErEiiUi tlipiik 

lanltsf ■yob; oniutoy a '.itTy iarirf lOE-n'C 
Fiy, i.fbil 111 l/dKl ittfloni?, 4 : 0 ., i,iBai1if 
to Ehi? tlal-iy^ drEi^h fallowed by Lht- 
.MiroonL OMn^iny^ IJii: a-trial cin -rdn- 
viit of a. eouflc; o: ■win-E ipaoed abonii 
3C loci apsrl. YOn Sli-Snld fMtiVf cl;< 
at:lir< -^avo IlHlibnt ■.T'illi file Pppb.rt1pC 
jrOJ TntPlEioiL ±ll FbJtt.L 


HOTAXIQM or flHllNT nVNAHOS. 

[ifij.i U”o l.r.rrOn-. n'lp.licfi 

Eo JimyiT bin tn di'vr hl^ ’.n all R. '._. 
blynmo by a fi'z.ieT ir.ucor ruifni-iti: ]tii- 
Eiii:hIi'iI 

A, 1. Srlitie-E' 111 the 13- c. Uyna-no. 
lair i!ba.l ill itv^Eiiiii; lIt ifiefOELOib 
C.F ^FmacLio rouiclon Sn nmo. it i' :iiil/ 
iicLciaar^ tij Fiioyl?' irViEJi ibt iF.tId 
wiiidinFT tcrmiawlb CT I hr riiae-hnii- ifIit-p 
EE. ry irc oonr.Hrlcd lo eHe- nriRiainrc ’li-i'- 
EiiLi.alc o: br.iiTiL'E. 

lib (Ibis *.av. vOb-, yiH ihm the- lui- 
ckinr car rp:iili!y he -qii'rMriE 1r(l 1|.in.ilr'l 
HE. Jl'iirto., blit I he iiiuobinf 01411137137 iK 

icii'i|iii-ri1 Lii ii'.mi' i^!ii h.irio.p I, iKikiiiis 
f«rn the Ti-a1lty tni wh'-i ill* riLchtnos 
.Lir J.r It froiil Ehl: I'lbClOrV.. 


"Ah.‘T£HIlJU'^FII03n[OrL ULfUI4i;i: 
ca&lt:. 

;JI4.. ;■ .Sornmi JLocbfrti I'^illciibnrE;, 
f., Hilh ..rTn..^l i||iiP]llM.'.i. UPeOTlIbnj 
■"Ann pi ■.in’"' p ii>h|'licif li^orisi: ciiili:. 

.^.. 1. lipuulir lolid Sa. M Ai»lrn"nn 

£>4llllltllllJII|]|| lliainiLIII III! Ill III I1IIIII III |U 

I Want to Swap? | 

= If you .Htbic inyEh:!!^ lo hm-. stil 3 

= iir exihanco a^ ».!tir t-i nuikp 3 

— sure of d'jMic i' dniJliiy J^.d ai cn Z 

— nsljfiiiSran: coil ar'.iFTir'J' n ili* Z 

= StidtililLe Exc!hj.ni.^ Cit^mni | 

S cT = 

S r^ ^ Etectricai ^ 

= £icpi?"l’fttdnf+r S 

= You 'ffill find ad..ii:iiii:r[ in = 

= thrif o:-1urnnF: S 

^3 

= PDoHitriiihk mppTkFi PhaGOfrt^a.. = 

Z WinliM. AppiritiF. ^Itclrltiii -pJcidF. — 

Z rViinFcyitlti, Xillt-b, liiHlInc □ 

S &'Eil1^' ^'EiailOptE, ‘BOOlU^ 9^I!F, 3 

^ IfpEvijileiv iLbc. 3 

= JiK' ou.Tipr'E of iHcie ik-ngr i* Fh s 

= Lci '“tWifp"' iVni IlH' IMBIDtllEIlI g 

E cLac, >am€ IblUE' K^ioh Ton IVliy Z 

E hjiVP, E 

z The Rales = 


nl prt .iPiFll j(;iarar slid ^ 

a^iUir?! 10 !■: oecjiiiEdj nunuL'unL = 

S iprioE .S ILn«. .Avrriyo T ifcriN g 

o iciLp to Ibc line. IlCwiViIgii.^' S 

= ini.rl diVikmrUJTy d.'J S 

H T'IiT Cla^Mih'cii foJumnj iff Ihr 3 

S ri.ECTRiCALZ?irEStfKZiir5R g 

= . tfiT Rr5|;|.T5 a 

.3 ifriBlI. CLtC.lficil Eat Z , 

S pprirmmbppib wNI *p« ■pouf id. * 1 

^iLIII|iiriii]iiiltllllllllllllldjlllillllMIIIIIIIIS 

bbirc ha: ibmi ti.lS' clmii. per fbici: 
T-srranJ fujiv |:lir.i;'iliiii linnn' ‘■Abi i-i - 
uiiiia" eilJr .U.E 3 rC'Fj'FtF.nce ol tlinl 

prr 'iiii; '^'^'h.illr l1:i: r.iaj amn II liiile 
bish it hile: br rtmtittliTTril Etai slit 

hll^il fl ril-niiicy rCHPlOHCC of lllib ciblc 

is VE ry mu'E'a loutT itiRii i. slnilir Eiu 
MiJi'lj C'lii liictor (fl bior.it <Hr ciiipjcr; pj. 
nitk t Rcranded ihp ■;cit?l lurfuOr 


- 3 ^ 


.iTP.iiabk'.i ^AiadtiaiiK n.1L the ElTai:dE. :d 

i^irf '1 ml :iE:»IFjr iiid.Ii ijcilldl chllb |il^ 

a fimblnr diaii:4Lcr e-nlid 'wirei ni tko Iiipib 
l-rB|'iiiiij Liiiib'iiib naly iT4vol dn eLl± 
lurrACt- EifuJiil l''LrHjtl: of an inch arlui*' , 
utii.i- iicii pErctcatin; inv IcfEliir, cs- 
-^ttiil.y :B radio ii'Drl:. 


WATER MOTORS AND 

(.[G'EiTiFiO' PLANTE. 

fllF.J Clydf rillfl'ini, nobd|iL,ilt. 
UrtFon. iiiuiiircf =.!■ lo iTic horMipH'^-t/ 
of 5 m 1 II i^ik' E rt.ir v.mIp naCiEOFS a,c ■viri- 

'Llll^ wlLrf E.ruUU-VEI. 

■% 1, ..*-r -i/iih 13 iiy Ibai u inifni hE- 

edl* you wiil pa-in FOUEldeESbl f inf. inn j- 

j.in'i On wt.nf Lurairc {ibinEr, tbe^, 

rrc. 11 ; It* iCay, l-Sld, T’lr.-rA.-.rJ Aj-ytbj- 
imfr.\er nita*r;cr. [.irc* rite 'v.'ilcr Ine- 
lilBtE trt bb.frf slic-wii ;nii' [1i->L.i'rtd. iTJ" 
■iIm Ibr ■li'^ir? E-EtJCEbrc, cir.. rii|iilrri ica. 
up:n.ir thiTub • . 

WtiindinF Ihc elf-Aricil t-qu.pnnil li^, 
yiAii ■ Iiif |■I•^^1inlt. WC cm MFLeS-l a ■IS'J 
wiitl iQ.vi'iLi If-auepcTC L. C. EtHriiiirt,' 
utitrli i^ wrrlh 4>:ul FidJCd' (nrh] ecf'jIpIoc., 
■yy.tll odditlEralA »nd filial ^ifiipriECir -ji'ir 

I’cl I ahCinE 1(11 lU-waEE 'll' C. S’, lanjj- 
Eti n lniiji*. .... 

Voii iiiiy UM- ■in rfr^bnfeiitiib wiih -jiif 

i^cibtracor. f'jr iiilam ii. ui, iii>i4L'it 1 i.:E' 

Irrica of Uit ft vcit di .A. EL (tjit, (on- 
iiceLvd in ■cric^j ii-'il iwa ol incrc rcli, 
unnocetd ■o^n fa-ritltil, -ji-hiHi .will jpie' 
ymi Jri-vOlE llELFry VAth ?n qiiijierlf twiir 
Fi-patiiy fl-f :S0.' This tattiTy wmiLil Cij;1iL. 
ih« bcn il-witE liii'.[>3 dor abncit 10 I 0 Li ' 
hour! on orr cln^-Tur ■ 


TtRAMSFORMFlTJ RECONDARy 
CHOKK [;0 ti.S. 

lidC.j f. G. l-iLTiL'iii. Jv&a Aiiiielcj, 
Cul, wifht E ^ bnow iiiair :iE aa-il^iu. 1 1 hikw 
rpFinrT ircor.dj.ry'.c.iDiCt ro:]:- 1^i ucr I’m 
SSAii.il^i -jr.i.lla..ill4Lli.ui;0 tlWrgy. 

-Y 1. 'J'hc vh(^p ioiti I'm; nitnilon 
IIP Ur ^>44 ill llbE ici^iji:liar;- of jKi'=r 
IninAlointr ctn very ■w^tlL br co*n[ip<ril 

I r to -^0 tiain? of 2.1iOnt No. 2^ eiiiin- 
tltd macncl -.'rir* w-iili il-r infiii tiuLcd 

II itlAihE. diiiJAtx ajiirl. :mic bemj: 
■uiOvnil .on [io:jrk>n lie unyrrpiiJicJ w^inil 
Lorra doi:t -r in rlniiicEr^. 

Thu^f'cl lip f.iiK ai!' iimhI uii |i m( 
liich'yix-k radio !■E''i,s_iEls^JllEd| md aJi-O 
rhty .bir lin^ rf'|f*:b;^ie iih i.L FrEvEnllll f 
11.4 comdE-iirtr .E.^rBE:'b- fre:n .(.isekiiig up 
i:iNi il.i nrAiulbinaer. T.ncy rcrtr.infi^ 

llj^qld bp UEE^iL 1|. bcifa SPCUndaiy l.mnni- 

luli. o£ th-L iT^nolmrcr. rn-;l not in ono 
iilp onlyi ^ , 


LOUISE COUPLER WOfTF WORK. 

'2d7.:- R. 1>. []-. U Cjiniic. 

hi: conileiifttd a large laoEC-couplEr a.t 
lir-.'Tiber] 'n ilw Jilff3ptf^J lifr^crcxt^ff 
fpT Jlarrh, lOIA ^nd ii rcraici t-O uhJtIi 
rTiiiicrlr. 

.0.1 Ip Kclilivc Mj Et.E' [pEOfT EEatiUit 

Kiy > lociM cc«;p1crp o: EIp W. Scfor'^ 4c- 
Eirri. which yon h.ar i-LriE-iTueitJ ap'l 
■nbicli JOri iip: ofitroii prfrpcrLv. will 
ri,y lliaE il : ij ipln I'lnfalil. Viii-k ^cip 
facly indeed, and h VitIL Eceerve Ipng 
vra** Ir^i^Llii L |i to JifilfQ ii:r iTA, ‘frhiiLllg 
cf raurse, cro-rft iliy AFlirFtoii l ime i^a- 
ralE 

I t i: ■Fi^rll Eo cj.:eEu1lv [fn ou; ina cd- 
HEi^nr youL CHphr suitclics lo ECE that 

















THE ELECTRICAL EXPERIMENTER 




'I-VJ 



LK±?e a.rE na j'hG.'t ciDcuitE ir. i!um. The 

Mila’.l E'jiM'leT i'ff'.i iiiriii.!Jifli ■,*■■11 

fl kliaill nip tg 

I-Irl l■l'■*■, ^ ^dSlklpIc- 

CDiid^nj^T jtiDi'.Kd acTO !3 :hD ^ucoii^ry 
l-f > 'l.i^'Sc'. L' 4 N ll'lci Ici Li:!]! .JLE 1 |I.iS|I,{^ 4 NiII 

jnltrrfrtnct, (-CSlii, 4I-'J ilto to li^-p ni-i- 
I IK 1,1 cl llciciii Iciijlln, -/ly 
rir.,i1j.rv cSrciiic if ciiaril i« itig -JifFcTEUt 
4-, iiin^ com irbi; in cn Lke zcrinl 

inca.iif of IliE Turivllc : 4 .iid AhJt 

jii>1j.kk icccir.iLary ic'inJir^, 


PH ASB. C OEEECTl N G CO N DEM SEP:. 

(SiS-J F.. Cn,ltl!i&1r. Aril. Httlri k^n, 
abii-iii an ckctrciruE^kl he b mi 

A.C It'l TTolit. Jrcl Jtaws elH.l Ikf iliiglf( a 
CiOijcr ccjiJcnlr^ ■ttilirtrtleJ ir. ji^rcillct WL'n 
k vrii: aiiit jKf «I1 ig ,lTaw iK 

Ciu;*! mr'efil. 

Ar 1 . Afi*r duo ogfui'kraiien of iu^ir 
,^^L'. Jj? 0 li!ci?i, -I wnu :g ii-? ei thui^Jk-h it 
iik^^vbk; ibat tIk- pou'cr Lrans^Dniurr sii]ir 
>PiiT <:rciML ia rj.thgr tag tmail orJ 
Lhil WC-ll-^ aHoiiDt ill one ■^■a^''-)! oulnti^ I'k.ir 
I hr krijill Ebrf tnt i»f onc : r Lw» 

[iiif in^ throLKh it.E cjfl. evi^i iliHinglk jr 'n^it 

i fit'j'mer rai>aDt;,'ei .■c.'cra.l :^i(k 

a pfg^DTtiMiailji- rftlifir.pt, c_if Fii- 

■□the u'orila ■wlial ■aic Tiiial* ta fJ.;/ ii that; 
^ttlily. 1 hf fiizc fl-F I'nni^i- 

EcrsnCr Jiipfl>^iii 3 TOtt af?utt r.DC also llif 
i>^ tn 4 In ihd eirinil, Ui^il >> n 

[!!■(: ‘titom:. Ln ea ;4 

o(ut;e i 1 ie adL' 4 !ii v:H Ijlii; jL't ji'c'in 
dtierilu, i. c_ the iaiDiK ■n.gulil fed 

[Iwff'njj Ihiir ll;p l■;-.^.lll wSj. ViL-C 

''Bwa[r,|f:[i fiir ■fnirK;,-," Is 3 p<-»k. Jlovr- 
^n-TT. a.rl'iii,^ nil I !■*- Ip^IiIm. A-C- f llElKiiUO^.a 
iTni:Ji if it »lie« weLI Ina-iA-n, iilitri: tin 
'e<xkifi|{ fire nil k li'^lil^ inilncM^rz. /tc 
pvt v? 4 ;i hc-lgw forinida £ct it^alcuhitiiLif Jn 
riyai'i"/' ini fara l> n' LiMiK'nic rtci!?tJhrj IS 
■Ijc jiiunt^J ncrbfa (li^ft wtiw it 

tV rmnnil [n 1 -^' lid!,iii'l tl:e F_M.['. 
■a-jtli Jl r«ju:iini: tgw f swJT factor. 

-j 

K= + i* fiL f J* X L" 

AVhifE: L If iiidiietan^fc -lii hfjifii-i sF 
tolL, i^L. IS-pOliTn-i TCli^tli'Ca aJ tgi]; 
pi^.L^Li ; F—Ffseiuffiry In 
Thia mrlli-id ianp-rovlEic Iht mawLr 

faotsr havitvMr if vcr>' rarsl).' ■u^frf ll -irir- 
qaK : af 1h( oiwiJcsiiorB OHially gve Co b^r 
vsry ]aE]jjo and henw Choir iriciul ■' 
I-rcJithilivE. Lrs ioirniomA] '‘■('■'/N. tl» 
smal ’iriy CO Eiiij-rgoo :'n p-wi-r fu-npr cr 
eoTKoC ftr ft-rffi: 1 . -dat m hiflhijr 

3 |i( 1 l,'e:l¥+ rftL’ii'irjf firciut, ■■■ hi fii|iJi'j' i 
jvibcbrr. iiouf niolr.r on tl'/t- Jlr.t. su.>:h SP 
iinid on mnoor ■jTf’iE raciiT n-ti n t C'iI iij rSf',- 
vertET iots. 

A, C. THAHflPOftMSP FOR l-TiNIT- 
[FIG GAS ENGIN3S. 

(f-IF.) S,/un.loTfo-n, i;i 6 £-a!,'iC'd.. 

MiiiCeiCf -uj^n* .L aiiklh A,t:. j:ip-dov.-P 
Ire, ntigrnibr ior ;g.nl[m[r a 'Lvipt-fjiary n-i:' 
eli^ii'r □lid iv.ir.i; lo krifw it la [■Taeli^i,!- 

A. ]. |ir«kably j-tsc caik *[■!' 

iiJkE a M:u.lt flc;>-doiTi iTanifiicizcT iiP 
wiy ivn SbiKjCf'sf. fSr iF'lnlilli! S-'.f 

cn^iitc. ilo'ac^.tT. Ji: yOnr miJee and Frcajc 
(gnesEE HOiild ^iec-ult idf EEanifoTiicr 

tc C-v^ry n-(i,p[gii(in, wC :IKl| 

rnu '.itMiav a rcjC'Jli'o >clt^ sr i^iitkii cm I 
h'. sloeIes ■^it± : 1 k circiiic ci m finv: 
at crdifarily lse'J ■A'itli ym;r taLlirkf. Tl'k 
■u'L. lend 'k ir.reaic .vo«:r fpaik at clk 
If'^ak F^ii cl'o ^J'^^iin ■(■j-iilichr ak; Lj 
feJnitc ihe -thar-^f-r -i t;u 1 l';ii; -tmt (he (■raoi-- 

(ofsflff ffin-lific ■v^^ ' 

itkON V;iHU FOW 

<3fW.J Jkbert Oinrsrikr, l-^ftnwir.r tPJ., 
ki.o.Ti:r lo hrtinf if DopikET^jaci^ctcd iii4 la-itr. 


VJIRELE&S AT 5PR;N0 VALLEY, 
K, V.. HICH SCHfUL. 

-■i lik'iToltE! Eolotfraph f.aClie<i Ih'i'Ii 

(rceted .11 e!ic lnborLlor> oi tliu Sprirs 


\':it|rv. Jii, V., ithcNJ li' -Allan LiniF- 
Fi‘ii. IlnrnJiL RftAitr and Jlai'bK f'.Tfniier. 

Thr n?a li'La cii'cr Ml^lflariiiKn in ct-e 

Iha: l.ave been loado ■V^ Fkt,. 



Thli.«'«l^fc‘H<-^!E(lP3fjirnac** 

^ libldE trarv rar'h] |a n|3k* 

Cidl^ »lKlriD Ziimc<; ami ' 

Cp^iN'i linnir ■•rpNi'UlT' I'fl-I 
aiJviH-lnvi WW1 

lalrl^n. In^iQ^. i;q_ J'r||*| IbliM C#H' 
lE;(i^I'i ■!« la.IL. UilL.v ■.■ 

IflirAkhH 4 ^ tn ilannHrb Sai-iLMBH>l 
e.hQlTM iNkB .... P"** ' 

fcl’i-B Ip 114 4L’ ■■ " 


i i^ai , H I h tl 


I w^.il M Eaj9«r,'%1 jj;:^ f^LiTMJCi^LLaii^i^ 

■ vp+Ht. 

Ii'*! I'JivIrlr r TlilK 

^ |Bha ir .^.P* ItAhL •iM’ula 

C 4 <V kn 1 '^h'fe j^iliaad |A ahij h.' 

EBTTwi*. inii ~i4i iip y.[rt, 

IVfl-fif rmern Mplar Ciiltipanf 

141 E MT, FLl,1-nTT AYF^fiiP. £^l 
crerfimirT. inarH, 



END FOR 
THIS 



Liege J|]p)iifttcd Cetjilogiic of 


Home'r’Study 

BOOKS 

ori 

hkefi^eliv, EdfidCCriDjf. iCjrfitnIrv, 
Qulldk^ Pjln(in|j. SoiiiHiff 

QiNklliEfu‘::iKl^ rtriiieiu-Ti.'.lKlii and 
xjiLl ifllb ] inir iia.b± ^pj •l.ik.rc ? 9 i u.Lil| 
i-clfcd fuj fiJlIcLLiri-liT iT.u=Ti 

, ,H 07 ii>s Tinrui^E 

,,, fl^JH 


, , , ,I^W- 

9L|4. 

,, I ^ 

. , iV^rk'^^iJK'Xisni 
, ..AT^I ••■•I 

I I I 1^4^^n^si'k.k lai 
, . .Catrinl-I 

. ,,j>Ujhl*v«l r-MlWaah 
,,,,?<briv EcClhr^l 
, . P.I llaswi 

I • ■ I T I 


fcLpvi 

K* y.;nd 

r.I^CIa 

. ..harili'Ali fi 

___ 7 d 

Lka I^jjij rf 


FREDERICK J. DRAKE & CO- 

L 3 !t j£ 


CHICAl'lb, irj 


rcT Onw/i' "FCt Jfrf f'■“^■'- i. I ■ -r.+pi |pvin:n,r P-" ijlari|ei"i 




















































































THE ELECTRICAL EXPERIMEHTER 


sj|6 


That Protect 
and PAY 


But R«iiijid> 


PATENTS 

Seed foe Ipwlf 

Fiw. Tt-niu Rnwifttlk. RJcrc-nniUf 

5enJ AriA M- fiw FREriS eml 

I Fui*!! !" lubin^JhvH^n- ind lirK-rmi 

AlF»[a Lkv Kr4rtt«7.Sk4'Y mrv^ ^Ihi^ahA'i *1- 

Thi Li,--yaJk, ukJ Kin»'i t-'F- 

ALL BUSIN £99 CIVEH PROIffPT and PROPER ATTENTlOpI 

A lai^ rr-Bt *f strong rtienmmfrruiaElfl ni Turnlilhiid 

WHTSDH E. tOLEMM B Z 2 E-F SI, .S ■. W»S HIMGTDH,D.C 


TELEGRAPHY Kns CvE-wdi Ji JL luvin 

^.41 -i- 

.Wi pl^rfl U niriri rP^fTFr-Tl C-P.I 
'wl 1 ¥t iwilir ictiEKih dniEiiME* 
In-^ 'WjiLmi UniuB i.nivlMmi 
il Bi Tirlnssfi i^T 

nvLh4l9a*iL idigvL CdflhreL 

jd-i| !■.■* rt^rw-'H'T. J'^i^Ji.i \-tnrraa: 

uxj.ULBgAh 


JU5T ADDEft PEftFECT 
F-dLirMF-^JT FOFl INSmUCTlCN 
|iVWIftf;|.R*fi TELEGRAPHY 

Vk’pi^^ ^uFiTlIfrht^HrLUT 

jOiVKH SCfTOOL OF r£L£CRAPfiV, J^jT. F. JP5 JL £^5uiW Si., CWLAL'A JLt. 





SMALL ENGINES 

r<FP U.\P,rwr 14 IPLP L-ta^trr FM1>rft 
l-uiri Mae hJ* I** '■" ** 

riR^p IV aJi^UEl-li- m ThPIL LH 


■•'SIEVERttflOPP '* 

ptmiQMli ■vu^ki ri>;A*ih 

■ n»EF -.If ■>«- B^l. llilJllM. DIT 
rtd-rwjHrJ^T •• niyI^ 

UoIwUt i iVh^uUii hAddiK^UCtfdr 

eiEUERKTtgpp engchC CO. 
BialM iftth Reeling WIb. 


oo 


2Q4 Kinds Iran, Wood, 

Wlr* & SIipI 4>dKl*« 

CitilH rn* -LtMplf, Ih. 
OipL ]» M> r«Hl, *1ESI. 


TELEGRAPHY TAUGHT 

Ik Lk iKf ik4i»4r ^'' fi**-!-'"-'; 

e^^Aitoiitk ■■tininfif ■^aj HtoUiJ 

hrr-iLJ vjnk. S«aJj rw lr>ir»rt,i-* 
Jr «j; liindii^m 

4'Mui<:r^pfi mf(L cOy 

jjid 9 ih# 1 YAi'h' 


— A Pdi'Ciine (o fAe /nt'entiw^ 

vkv Jkii^^j tL |B ^ mrh 

Livi^ ^4 l» 41 E'lva f^bb^ LB ir. bmb. 



Play Billiards at Home! 

-AUr jui^mpvfe ^ti'r Flir cnpet&IA di JCferC-f}?' nP(jc^ 

ptlty Y<u ^ fUTfiriMNl tfi- And kfivr Bjual^ LbB WFi A. 


BURROWES 


Biliiard and Pool Table 


^^rP^^^riain.lEcc-adi'l. 'll* E'ihf-^»44-7*We :«ii h, irt 
-tn TKr UJnlA^rsm M ll'jrsry ■■lilei nr n^uiHHl i-d feL uvu 
KCi ■* B ^•'i li'nif lEuX f-bi-'S nuIr'dL^ hcL LhHJE vIrd j.-uI Iu uMi. 
BUrivl^Th. IpVpPi d.D A^VDdJJIp !■ i;V< HT 

df|J||. 'f\M n.y« E^p^^c ilihoi Pi d-AlUpi f*-: rt-fD el E» hdft- 
Cit -uiJcr Lau b- '■Ii^l fcS.-3 utniDaE fietlsJon- J;orn«-*» tudjaf ri'PlTidUdiill-lfet iiUI> 

jL-nvd T-kU< P lur^a-i IDruiiH. tilivtf- '.4 z-1 It- |i4Ac4Ah^ I 


i 

I 

I 



^LIE? IC TUTt^n IPim ,* IV?i»-c(-Biif a ifaiB FFhi i-ii*" |i ralH :u fJjT Jo ■ 

ITIIL I fM L ILpJI^U [Mill'Ll ^41 E.DSC. jdd ibc. d^cej <1 

ik^inddrimp IlijirnapR TbL^i-, Yiaj CIiJ oa the 

Ti'sai-Al-"" pxxirn: lifrik ‘^’hir vE f.wa yvmr T«.UA 
jjiiulAr-^kih IdhiUt Bfrirntfria kE^w Maf* plBW*- 
T^Eifl (KHAlirf, <iP iWt-ii -B' a pPiAEvF Jnenor w ih 
Ail’Fi.'fcr !■» Jac ilp Ilf nF ■ in^tt LmE In T 


FREE TRIAL NO REI> TAPE 

s'. rtiT.iE ri f hH lEridlEi-i': ■— - I' ■ ii^Y*i I*. Hi, ^ c. M 
• I n- hr+i IF • I'li'jlkk^.'T,'* rsLii-* II. ••*• '■'* 

■r II RI41 TLti UhriiTH pjg R FrFV ^n.d 

Ii.r'^ ‘iP hHJJ IBR iilLUa.>M 'CUUL'I-'O' 


EiT ni'Ri;i.l'^K'{ra.EI*FrFi-SL..ftiri'li ■ 

I'C«r^'-IS £-niB-L I ,e III lUsJ Y4iVF'ST^-*. | 

T(f™ [ 

.AJiJi --" - - - I 



bu H bwimi BaAei kin-Anuii vl IdTiiC^UAkf 


AjhII, 1915 

or plim :rbn wire il all ^Ent iw aeriiL 
coiiiteiJniflrL , 

L. Edaiive to the iralcer d' tiiihj 
■Icon In i-nrrlTta kcculs _ (HiT 3n 

Ml i*r P^ raaiKi^ oi tnjjiin-jiclczLjd 
icflrt wsTe is rChiitrf-ifd in. zptrjJ.| 

(can. -t is Hittd :a V; a'.l rui-it Iw oH. 0: 
iTie foieiii'i't AmtrLca^ mrf-lHI a'JU;*n.i.«, 

Ftd-. JjT. Airred S. Gfrldisnilh, Iwa"! of t-is 
TriToritdiV. "Jlic CoKtfl^ nf thf 
Ijtr o: Kiw Y^flt 
AIuk t*R UF l]iat dnite 
Ji TleirihE, l}it wi*d Fr-nt:Sifli 
{-.iiiliri.iLy jod icIadiIi; Lym (“-tT 

wire il Sht-ifr.tE^y' ^f*V ""• ^''“7 '?*> 
■f-ar -wji r'fW rreriif caairrjilieiL uid ia iacE 
K: il« -11J :hj( i^or. i-rJfr with MmjO^ s 
K^ilrriaiiid or tirrt « 4 line is- i.Ti(heleor. ^iii 
bezdiiiill: appceiiL or 'rcniir. fivi-'n trie SMt 
clij-t Otf nich frcqiiM(7 -(tsrTCTit -pasiii^ 
lloM ti* uriAl iinirliitei to *■ er?™! 

of atsLl 1/3UI 51 ail iii:L in fWi: cuci- 


LIQIlTKIMfl MJ, AERIALS. 

<?;il.> G. ■Thachat’rrrY. Traijito. :3L, 
'to hnST^ rtrtai .hnjjer (njiu. Iiih1- 
niiiK h«'.itii ■nrJrtIcH acriaEJ SK tiecled (s; 

rosdl Of houiei. 

A. ]. Jn re«DTJ 14 Jdt :<ir OJ 
ainq itri^ir-S' iL{- aeri*! in i wK-t-WI sbi- 
tirn. ini] M,y :hal niar.v HSpIc pi 

j rxr H.1L qi'cef 4bii ^’^TJinry 
f.i1ti([i.it jjir rorthk (com. ibit -fijurcf. n-, 
[onj II lliC ierisL ii- jiniP-iV crounded in f- 
&rrt rtA!! nunn^:r wUrntvri-eJcctnc Mi^n-n 
are 3a tlie ■cnrir:'l}. 

Alj-it li is tall to iLwiyJ dote iSo E;-.Yind 
in.l((!.-3i (roi't the ri'CTiJif '□rheneTS' tno 
IteiTii (III ty-uor. ar ii "w:.t ririii 
jiiu-e Lor ill.; aho-Y* Tciacai. liltsln- n:i' 
ehirjtCS Iftan ibt itortC-ipJaro »re duis Djlp 
cliiilrd du-flOBh Ihi ewiur.di.nt! twntth a;, 
ley to tSYth a cmlielm. mntl li.ieii;k.'j 
niiiiiicr. .^ ^rG. d 13. i S- Riage sfitiaa 
I wire ihcnid afu^jj-p ta niisd fn:m ilio btlu- 
jiinfl- ewiLdi plawd qa lie OMlCitoi 4! Irw 
hiilhlii^ to. Ih; Kii^ni'd ^o^re; whidt ;t 
jircfcTLolv a ffrtfefr pip( cr a cfiltd 0-F 
recrraL frei ■n'|Uire Eii.iFird in darop ^Jrtli. 


KAUlO CITERISS. 

(iiiij Aibort 'Y-. Srimford, Ct.iin, 

?fp:t !rvi-r.Hl iparMJaas on wireksi riiTltcrs: 

A. [. OE enune if ywi liiridj- kiHin- 
[lilt ir.ii -r.TFi iritivo 1,io .ycbistoii (eoe 
tienni! b>' radio it vom 1 rtiE: 4 'i ‘"dli ii Ihpw 
j.ri’ijJ il i-JEc.ietrdi. Ibrft ij r.eed Of 
ertsrticitf ail osiremdy lic^e ar-p1. Mutt 
prchably *-n dfOktiisr aE 10 to Sfl Ewi above 
lie OFOLnd witJ: a e-nHlIi -jif ifi.. Ic -50, Sect 
ia tbe eit top i(«i«n •*:ll rerve jm rioHj^. 

V'lU are undDutie.!!/ p i'i|:.\ni l a iccf.’cpl 
to ( 1:4 eeii^n of jnodera TidiO lelecrapbic 
reonvirijt iclv lk.'iiv iitllLinS riyi^iE '.iftectoFS. 
ttc, 4a tli™ rtloJlttoty dn n<rt 7<fl|Ui.re a 
i:j dlluhL Uiea. 'acrceitV vttaTe 
lijikna, aiUrooi, fit, aTi ta+d ia S'* dO- 
lerliir. Tlifti rtvstsf tyctifitr^ u lity ito 
ciJkX il'.-diflStt ln( prceense ttf S T^liw 
r.ii'ii' ti|in.'l ty jKlifiine sllf ^pcilklian 
■Irenimittfd fiOrR sho r:ydto tetdcrig Hitiiio, 
and iil> 7 Hi|.ilrfy J.i iiffl 'livt.-ny boStOrt fu;- 

rciii! 4 li(lpiie:iLoii[ hyanT irliiy 
It m-rvi-c^ H.me cieiectsFs 4p ii* a tattery. 


CliE.UlCAL REACIIGN. 

(SM.J Eod ^ H.—-. East AlliiHOwn, 
Pii. iild.nC'ft sIko: s hnij tlariinj; isrtr.u- 

A. J. Lltfcrrina to Use hladiins Ol 
hrusa h3l]i (he Tonnula aiirer. ScvSnuWi:. 
ifl-f, rHi! iiJ'ivlrjrflJ i>itrrriB.f.'jFe^- >r;>l -ny 
thr-! we have loolr^il !ato ’Jili uin-.trr for 
yvu ind if llir toJPCr eitloncil* and aia- 
incn^i t?-1ni>on are rvrefnl^' ainl s.jrivr!/ 
yO'J will havt ne (rouilc iroa rx- 
pkFlc^ni;: altliOniib 3: “niij' jnmE- 

wIiAl ^t RtiI. 


Van rjTc/i^ Ij iiJHiJ.nOip '‘fie wf'ji. vc^mr tff £ 










































































THE £LECTFICAL EKP^tMEHTER 
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AUDlO:^ AMPLIPIEP TIUlMS. 

r^.) Paii] Frei'tikt, Titfin. Olik?, -d^ 
d^ta CD ibiiildiili; i eAE_t 4 c^g 
'Cr3ni^gT“TF suHign. jrnpJd^r 

'drhslE!. 

A. 1. Til jp^riS Ln iIlc IruiiE’^rni'C.^ yAu 
icnoTtioTi iiiith a. raTi^ Of on-; cc f^ni fdE ute 

TTitli HriliFir. iklml^fji, it'1!] Eliil :!hiih 

1 j iTHtt uj nrv tiiajlr b»- u+injr iib 4 'nt 





ii-pcrif cdII s<:oii±iri«f 
iron ’tin; wn; iiAj.>iii[j. "WV r-i^nl'?^. 

TKcti IrSk’tOJ'mirj ^pnrinllj,' at- 

f:-l ^^1 -Wl iJlAC iFlr lAtil rtiLstuiot c F t]:C 
c:Lli eqiLib chuSi- If fil'-™ 

fific !l(ir ciH-iict;l'^'ii' Jinie i^i f:^i^lI^ wiiL 
.blAd'^n' F 7' bcioi^ tFig trLDifoiTflCr.. 


ACtTtJft Of COJfEEHSEM. 

Jotifi M. -. VtllBhi*«t. fl;.. 

Ill 3|| ilx scrkuTi and p~:q<i‘itiE'r 

gj -(ondfcjfE ruilcriLli'. 

A- ]. V<JLT I'awr l£ rciTiii'l iIjIt .je 
? i*n-a itid t%«ltn(|y T*ti affl tbarui^r unger 
^ LiilujjncLniaFvit 19 Ld 1^E' nrlKin o( n'K- 

dciiHcs 111 ElrEral. Tll< fijn ijf -unv 

ivii ijriihiri \ l.k-Hi ^liL-ia i>f iFea -iitleiiri- 

■od iDsaAiioEi toitcii <ia VoLli jirL« Vf rtirtil" 
jc Fcivcf. tg chipfc It 

XX'hE-a gdau! ^ibH arc ur?J. id taildii^ 
1 tiiirn 'raltac^ tgtidtrurr tli^ 4r< nn- 
Vfl.Eualily, !ilj ont -iMt i;ofi of l3.^ 

dli^Fi Id l;aL2iF:nFF Jp a '^-cgcd 

paper Dondcn^ri 

]r rcfitd bo ihi ntMiy cC -(orulttire- 
pliln Hml Fti any HUfE Fitr n r-rlniii ru'M 
tnrufomKr.. --vill sLtlc ■U;** (liij. $| (ot-ri* 

ilr^rrxlc 1,111 ll •r fi rHj'n iiifp jLmJ 

ooEiarTiL^ nb bln: ,SECordiiTT zE fXniti 


A, c. TRArT$FORUCRS fOR SPARK 
CQILEL 

J. XVkIcc" Sfrinsfid.C, 

U., i-I:j aevem] ladno qclricj-: 

A. 1. Rjiifritt 4Ei( a;i:d:1y prfifrrrtl 
fot gre-Eaci:^ ^pgili wila, -e-Ic, tab, when 
A.C. b trailalibo, rmOb ( 11^19 r»,-nn'is-, 
tilt i!E5 -dgwn Fjrpt. ate 'tttitly ifriployed 
1u ape-iAlL- iiiliIl ij>9.iIi cdili. kip lg 'nrli 
or 'j irjcih sin. 

Tx' leniJ-iii u.'ir’f ii'(>iii n Tiiiflri^ Jitril 
fl iiWJ.IIy C4riip09id -of JF? or 11 hare 
cogptr wire pn^peily iiiE-itlabeii From eIi# 
hjihlini: ti gbh+r sb-t<l«f6, ar.-d i( t-tidi »( 
<(hiilr fftjiii :V uaIi! dtrUL r4,b.iop KC- 
litn dawE. I 0 (he iostnuniEcilj. Tht naibfl- 
ard pFour.ib wire zren.'. eIm. iDsbraiiFaiilj pv 
]l!^;nEn|; n'lKli to tonr-rzblw, 

t-:<iC<r 11 fomswml ol Xa. ■j-Ii. & Si. tjrt- 
diWrr'E i-p t>f ihc ftf untlef wr!lcri' 

iiit(.| 


/-Td w fjjfv E21> 

hv the mjinicm g£ tf<iE thcrtiillJ. lhal 
Iitcd Cti Cirhor dforido and fEi'w 
tfif. osygtra. Ui jj miinliinire the bAlintf 
-O' E?i>' BE'WEphoje. Tli^ popr plan! Ei 
tli-a ril£.|:| 'Cfiamlarr j'jFoealej :a bke tlail- 
t:di dF carlniii Jluxiil^ Jiifi ps. ^ hiiriiAii 
n-ykiiFJ. 


; ^FEW ei-rctrtc breast DIULL. 
A uifJ'jL and coTopicE elecznC ii 
9'li4iViT. jicrfimth. wLkh optraif-P 
lEtcrn^-ti'-u ciikicJiE ,k3i:1 direel ciirrcdb' 
spindle speed is r^irulabed SUtDinit-- 
ieaHy l>y I lit aiiKf mb ijI ]ne9i-jt-e ihe 

I irildr places seek g£ lihe dTl1^ 
iiMili'li 11 op-tra1c3 bj' Lkc IcTif O'jbside 
oE lht twitcb cover jiiiJ Ll aiad bO HAtE, 
hiiiii 4 iLij reverjt bFifi nnobor. 7'ti+ Ifv-er 
ll sprin,:; 'FeaEeH] ci;t the 011 -0* riCLLral t:o- 
aIlIdii, icil ty ihfgMi'Irr k -.0 ciz'net tK- 



:r;iiie ^gjicim Llie nobor :s mn Ef>j'^ 7 ''lEd 
or in Erie rover'-? ilirevcivii jiii-i if'luis I 0 
vrliicli CitrixlDa tlig tpv^ Jr lucnsd. The 
■puror is ijriirlblp bimI i-a.illy lefriSt'E; 11^ 
mjILer iTjuirltf ll f 4 rU<iJlbnSf at full ipnd 
Ml Hill, ll l-iiil: liy ILe Tecico £1cc- 
z.'ic UoLdr Cifci -Si LtFiptF'E'. O&lc- This 
Igirjbi ill SI I |ih i^nii]iie ill ibi cgirpae me 9J 
ar.'i pTicrLeaL jeaEcrot, alE 
\t: 1C enrlOscdr 


A IX'RW maUT.ATOli WtTK JSIO 

TlR.XVtHffl- 

A ngkeL iniuLalor for bCtcirrtlpli j-ild 
lelelihilPC IkiCL Ti ilflu-Eb^Ee'J iLclk'vrLl lip 
Slid Ee so Hl^ij^ed n bo co^ulTe dD bie 
".■iTri. The N'pp wre 3|.itilM k-.rlf. 

JL is li'SOVTii ep bbE Fr.bi Ir.sjlolorp 
aiirl Ikr [.-riiicdFaL akjccL iIieteoF Is ETic 
pnS-daibtiSii oE iX siflif-d and 'Edialeni 
kiieaiii I'gr koliLiri; 1]i^ vvirei Ja bheit cor- 
tecE pStitiAp wilJidub lli-s kSd oE ^il.v 
srcCfiiderj i-cbiitl^e: tiiod-iiii. 

T1:le ing’epimiE inialalor ii cTovidcd 
u.i ll ji. LH-.EciJiri-ig^aigd. 
rtor pgc ii (ap ihn'-ri'. 
rijp iS »ltoTX». ii'hieh 
l^fniiiiiaEM in di^rg- 
i.ig- fliLnitcl poitioni 
a1 1 I 1 U Tird d£ !hr ilil 
■V pEiiLjility ■ti'f ifcp-r-rf- 
tnj,- lEpt ojo fonpcd 
lJhiii: E-rieli ixi'fc- jE LIic 
iiTfutabar aiij) -'o.ntli- 
f'lbr mfn“' Jor l-ol.{j|ig; 
nine 191 lij wriTflt Jlltdllot*. tip3m 

inSL laieHTp llinrl^ fc'ii II'lug ,^il iDk-U- 



ihe 
■ he 


ISEOt* whieh wiL cRr.cicnlly rerain 0 -ppir 
a: cgiiijiicbor ifJrej wilho-jb Ehe ai'l cF 
tetOa^dTy leeurlng moant. S-^elli A de 
vi40 Mltea z Area'. adiouiiE of tinif- mi 
labor, and tosifi s Sf'KH ill'.SunE or wire 
Oi;dii:aTilf a9gd Fpy li^inie C1I??0SC!. Tlie 
n-icir El kirii|i9_ir placed in tfit eearrit rl^'; 
ber.b dtyu’ji p.:Kf SidtuiJ-d, ii;d :!ien 
Cl 11 ihei'i secure-J AgaiciaE any d^-.'vviiipin 
forces F('iidi|it Id dislodRg iF- 


; WIHELESS SOCIETY OF LO^DOK. 

The pTciiJrnlal n-lilrcvs r-F ilir nnrlriy 
VlD.[ JoUveteii on Tuetday-p Jam. at 
bl:e InylimtitXii nf "IrOli itrll EnaFiire-r^. 
Vltbon'a 3m': ink nM 11 1. 'XX^C. 

i-T, A. Caifipholl i^wicLoii. nlhp I'liiE- 
ilnatE ro I'old I'he -effice oi E''recider.b for 

ill Ollier ytST. 4l.ir,r f-ftf (F|r hnlijrvi i iF- 
liil iddrest '■'Soin^ Elee:rlco.L Pl'-tagmi- 
■rmd.'' Tlio iddri-^s ^e.s JLIusl-ni Imil liy 
I oyptrJnitcii Shid prfli'iiJt V<fi.' idtercslin a- ' 



^w^rfoal niSiuity 

ELi^CTTRlCAL 
ETIWO1 N E: £ R1 N G 


—J' "■■:* ir 


■ n i‘>l I'lr Ii II1^*'''* 


fc 1 'W'J 


^ 


The mrr- v.to tar iriD tig- JnE* irn Uid 
nun. wha k^alrei i-kr.'! ihe prtncliJieB or eke- 
iriEiir ntid ili*l' iipDii--Hifi;iii , , , 

Oiir Klertrl'^ut LHi-juk leiehes Ir. 

♦In-T'le ll|iFur.k» f.Jkj WLlli eory knsen 4 
bu IrvIr.lL uid CpCtatS eTHtrlL-il IPieh nurj- 

*"Th*>*^^MiKliiH ID PrsctleLii KCnitkliy 
■IMT.-4.J [Kiea Ubrej-r nno a.:iFr:i^'ilai; i-uLienrs- 
hieki iHiEi'iiL.aJ ,iiiiL lilrh IteiiutFivy cuLirnt.^ 
ni^ nbl ItLl k r.EODQurV ED hceei^ tou- 
flelen-i V'EKfrkal iiijlreer , 

TKr >CgUM 4 eonipT'-tnCj- -coErri ElM fl’I 1 nT 
pbw:ile4l olK'ii-ii'c?. iKlU'ilnt: i-u* ■-iiliik.L 
v. .-.rA arpfl Lnu ELklOl.Ir'e' ui|b'l*H'U. 'l-i-- i'Jie- 

l-k-a'. HlFibt.'LTil.. A:ier WUHLj^u'rciilr Blm- 

Iiliri-il. Yle ITlC' tklc d^irtcTp areiile litrin* 
xiub FTkEUril lUb'WnCkA 

w —I 1“* Th'j k;Eht-kn>1U'. hATfl- 

" ..L:[,^ VjuIhJ. trlnleiF Lu 

Urue. CiMT iTiie cii dite ^u*llLy u> 

pruEuxcly Itl iOErDieJi no* Jurb.iiin.-.l tree 
7i lili ilikp eoainci 

Ti»e Ir-OIT IL-Ebf.n be ■made U ekir EEixL ^iij- 
Dn# ^rn'ii'i^ihni'. Ii. i-vesi Llw«i;k i:e li^d 
but a bimi'Fl ei| ii'xC'i.-1 , 

TIve bJcefr- 9 . e7 iiik xlJiddL la due be bk-i 

■'aci ll«l ■AT Jj.Ve Ebe MllkO^,| o-nJj- whnl c* 
K;TraF'L bHMV ir eor.ir Co tHnitri* CsSeiUiArmE. 
■ rtJ 'JD 'Ir. til w;.aEi liU- nmo fivd AltiirL t:n 
ii'-elekk m:i 1 l+r. 

tlEB PltlVK d AMD TKE fEKMJi 

EAyf 


THE J04Pf^l ^ BAAN'CII 

SCHOOL OF ENGINI^R [NO 

Mox flUJifb DiiAEtaro trsdOA.flA 





^-.ESJIPEaDIRlEISTIEiaS' 

b^TTi-c ArANi -ncFD-n: 
iM.j ■•■ iJ|L ±iM.m 
iraih'Hli 

4^1 VMp «iaJ l« 

■ -■ bJI iip-i, I « ■in-p 

Ml hijB. tuhipf IUp. 

link H-iiDiid iB-r hrd|r unK A' 

THI ■ir^rT 

AL -Ml mrijp IIT k- t 

Ni-ii>-IaIvpi-I iriiJ-Lti.^ 4p^ 
l-ri ■-^i-ki-Bkd'*- 
■ dni Ur^rv^ b-L qP ■■ 

Cmr BTd BbL nui hit Hr? ^ ■- 

Er4.i»^ 'h iB rikL Lhrdb^ 

Viin^pah l-'i'ilJ TlJk- 
'-■r I lar ki^ prai ui. 
f+pc HMPMI' ai.Hi- 

ift E-Pf |i« iRHrlnviVtvrE Be^ 

iVU V *A¥ N^cbi. lY 
I I'h Ih* UIPtE rilhaB'U !■■> lari'im AMCC 
Cahiltf. Biulh 33,k JUa 

iriIrL upvY.con ill sner* 

*1 lim IbIrM. -MlJ- Kipdn-4 b1bJ 

ArriFAUH—ValUd HzLIrHHL NiAbBhll. 
rrhM'+irMli. LrJLdlifRd. 
i'.rr*''*''". I j-iii*B|FIb. 

b ISbJbbjib 

»M.hi kFIVWd, VdM-r LliVITIM. I hBh*TF. 

KVvf-JB Tir^.d-ph^i T+ii-liLrhMi !IilKL-'k^ 

ir^^A.d| ^BJ! BBB Bp^MlIbHi A dllBlUl 

•Fik KIiCWm T-ilrin SUV 111 lu rm •■■■ u 

w trr.' iKh™-' k'Jiit'^5i‘:„v.'; .■'-I'ji, 

JULdfU ail ldU4 yJD iKIlY’-hldr^JU btfi-k . 
f ir Anri;uu’iy v iHFF’iir fp^-'Viv. 

'*'T\w ^upR Inmrr ■ Vwlr 

ADAMl'MDFiaiiN CD. 




■4iB 


* <JwS 


Diph. W- 
lUvnbililirnL Ji 


lOSTON WIRELESS 


B l 

■Hoan. HM*iPina 1..... 

"* VBfliMi CHndinHrii S-y nvt-ih 
iThWn Vil-4-LTrPi 9-1.^ 1 liRu kJia«».l-L.H 

Ap-^db t^M Ii^clr3 11*4^41-1 wf atd 
mn L n, ibinkiirha .hid Arw>di Ndi-p'ih Kpofd 
CMlk TtP-i-^-imr riiPi iwiip ni-| L-iii^44i 
ClimIjcc for jLanp hIjk 
M.mVUUlId IV Pwinihlrr 


Py 6 if/tns4l jLwjrdpimwm^*^^- -irVn ^Imf W 





























































THE ELECTRICAL F.XPF.RIMFNTER 


Afri], 




[^ECTRldUGHT&POl'^f^l 
(.Without cost ^ 
-fJCOj l OW MA 

lEWPOraFORIHEFAl 

yp U>7 I r4 ta fcib pjI pT 

■; ■ ^P^rniiirnvn ■Jkj.Pf'MAHlYIra h^iffi 

r«|-ji ^ C I I Ip’r*' raakiA 

^hMriP lifk^ 4 h vwc rT riM^. AV't ^>f prliM atH 
tJCUrir hce&u ^^-Icklia ■^klil^^TIJ'J 

Tlie Qedric HoFs^powtis Cd., Wfe 


Spg. ctirt 'fEpiitiii 


C<'vclr^n^i^lj OM> 



1+ ^ ^ Iv^E ':h'i£i tK' EEiii Ea iljE 

E';BCTJEtrAr, l-ll:!.]] hlK^ukl du T.lluaiii 
tLs Ie ifc« .■\(in Jh wIeeI >t 

lihtL Ulrl^'rRtCETV niv cralPLb KLOIO tr*4;« 

ricH? nxE. anm ir.tEf 4 |>{Mnf rJiiH ibm 
«Er ttti.- povn el.l 1 u*n hi« »•■(■ riiiirtiwirvl. 
Lia mu q-ii'k in li'ir’iw rhr iin V'rTli'>r 
cf^tCiirpfthTF-T.Tfirftcr'Aii i'iea:'“.''[CR!' 

!£». KAiVKIHa mcmi^LAJIDCtv.Uigiw 
jv* IK* L^rpr^v'li''?. Cr. mJitjr Lhsjr *-■ □. 
nelrxl t<Ufpl iLitn^cli'm. nnU imbd* ft‘E^ikh li-IC* 
-Huu vnib CJLlLr^1^L^.■l;^^ 

JL\u iLJ.L'H^rRjiTfi>?f-H. 7iJl':i>^'i, ii. tAila 

rv-Ti-Hhj “I ■'1*4 

iiDifiiLicj III.- '•HOW, wiiSTA-'^n Vh-Eiv!^ 

cy UMjcrjir-ciiL. 



"THAT'S JUST WHAT I NEED^ 


r: 


J'h^ bra ^rvlibEuCj fcrun-^ in iV-ti'-l" libvk 
iML^mvlib pifA" iipI fMI^b bih laa'n Ih-p 
wbP-:. TSlfS-if X6!fl-\QTC^"LY THL IVYT^. 

n-VT n ifc-iMir.i:i:e.r iAT>JiKjb Hjii:*[fiJt:3 

uSr >:i.L-i1TKEC17V. 

yhc\i b?si4j bt^ :» nod mil 

Pipph' I i-Lurl pi-r tTiL vr-" chi'. h^A 

lv4liB'|n& 

Tw n,in I^LJT iljrajK3hia auI u 

cJrp4 iij-tJ.ua,uuiC D, pj^aVjr fBifPjtBJ ilLuCnipAU 
b>* □xuL’i.iufliT vJI -^sitj^ibCpOi 3^1 
ubIut. 

Jl j<U kin fin onSTb'Jl'TCrrtTffCiriTiyii^'.'Vi! 

rill ''Sv ibrniPiMl'^'B rKilkw-Hl, ^'EI .!■ 

r^l'DMIT Till; SLS Vf^n^3[!!^l l^.’: It 
w.'i 10t;iWTLOi;f:.':.'i.i.:t:ti 


FREE EXAMINATION OFFER 


Tli|;'q, Aii^ql A Hkv. V«rk 

Pikuc ■■JaiIB I 17 kd ■'uli'uFN'.k!^ 

^LHiTTBlCfA'^ (;C'Ji;i;'» i.]'ii43 S] 

■Hbiji 4\ jiii.[ii:il cl-* U iE 

m^ik-l^i^ify I a.;i^> aAicrn jmSJ nlbir b?ly«] 
i:L]rri. BiuC U ri in'i-^ ri'di }.iin J-l a^'h T*^ Hilh 
LDlX JiilA, 

Fi^TUnUTi r__(---____ 

...i......dh^i.ifcibj. iikibjiui 

•^•14ri'i4i-i: l■•BJ■B■■•• II ll■■•■l•.J 

TtriilLib^^ , ||■|■|( - :^nrairiT-r-iri - ••-iiaiai 

. . .... 


WrtlifiHll' A K^kGWET FOE 

■ WlRKLlitB TUHJ^EI>0. 

JoLn Hf.:.'3 H'5,1111,10111, Jr. In'- raJrf'ii 
■Mil mxT Cflc SiMnJrcj c-atCJili on- Itia 
w-r-rlxj> ^'liTi it jirc.iMHirirKvl 

lij- l□lliti^^>' iis::ii to iic a rattlcitL JcveI:!ti 

iiiei.l ill jii;1si.iTi’ eaiJiiiCfc. 

"iTit n'lTcIttJ lorptilo irl'^fl-Ji »t i. 35 
liKCit Spfiific «arr:r"; 4Xo jt:nni('>; "f I'x- 
pICiiTriij L^ii.inii. [be .^;i/'^.iiii d cjiin.ei[r 
<i-f il'.c- fr-M.tn[ iirrjieij[:i, ?'‘il ixiiiinfj 
lul-OIttfiiiqnll',' io ridiHii qr 
■^kve-s. vi'liicli n a)-' 'm- .lirirm;; .L 4 j.jslM»' it 
].ij- j|b sntmv. 

liKiea-'J as'ifirn' pr‘i1frli-i( bjr itJ -IkI'J* 
t,:iil 'isttltss, a bdEt:!*' dTOi'^ltiaufjl-r li:- 
trallj" 1i« iiini?< -1 Jiia.;ii ’l fi«i . .K iQr|i-;ca. 


SUNBURTf. PA . AMATSUR 

OU THR JQE. 

[;|-;«r1j=.- ISi'i-.iIji-i ij-. iili raurlhs atrxtt. 
hai. iMiTt;iLI-E< [I fjnii; “..iMbtH rtnfxl'rliij; 
i.viiitii Tin- jHfiio.L'Aiii'i !ji vco' itii-:i!l'»'t 
ifd H‘11l rcttlvt rnMiave-t. JtOi'ii s<11 (Jl-itk 
Ilf ilir lls-'te-.l StiilEi anJ ihe tior- 

iltC mi,enj oJ ilPTifO »r.il CJ'HIhIji- 


UKDEE-WAtttR TGLEPHOHE3 

A [e-kptKific rrtXrttty lirrJr^ld 1 hr 
Tiof. IL A. J-caicndcn. Ihil wtiRhs- ^iislil 
liuriUrfd p0u1l■d4^ *''iri‘ir ilii* ?ii« dE j. 
Ir.'p: pittini fii*. .vl|.i;li nood* ElrcTiji <ir- 
milE Ol fTiKirleT^ fib'' iK aiifialidn,. Ii4a 
Inn jOiilf!.ie(r:l fer te'lf'iilidii'?iborf 
■Ji^iqiiei^-; rh'ini.^li wali-i. ui fui Ixlr*- 
flit lancet p{ fi'Oisi tb-ri/ id 
rm'iy milrt iiridfT wiLlcib 
Tilt t!ij.[>lira.pTi'. <>■[_ Eit_ cor* 

rf^ji.miliiij; Eo llic i 1 :Ih pirtx p:' ja.ivai:ii<iL 

in-e-tE iiTJta] 1;IAt ii rally lo hr di. 
ii^rv'd ill Eli ir:;ai.Jiiii|lcr rod -Kc rt 
cciver otiliiiafy [dsp^Diit* !■< >1 jjnai 
■li'-t; lif al-rfli iif.ielv Eivd I'ecE arrati: iiil 
all svoti ai; iricK ir tliirt ic'-’ 

l-ly iibi:'a.iij Dl Et;ia EelerhOilr It iWJi- 

tlhtL* II Dt only 1i3 Irl4-| liL iii- jiliOtL dil* 

ikL'.c>» and EtluRiS^h l^iip Jiiirani'f-a 
ILIldiT T^aCf r. lull In iIi-Itl iLfr'cre'l. in l}i< 
ncii^liLc.^/liOi'Hj 1?^ 3- tmmL 

Vilb'.iirHi !>. .4.-JI' riiii fraivi the 1f!t- 
pliOfic ii-it: fp\uT.'\ xs ciliDds fioii ll'c tea 
iril -Inii Dr friitbl aiL iCitlitTC^ ind. i.v 

ibifti-.itiin [he linw tjlfeii (^f (be r-e- 
(IIIII Dr eI:< e-D^QA, lE 19 pu-ajj j-le LO ■.T.i.i 
Dimt- viiiy ilot[li.Y *Eie Jkiiiifr- rf an ifY-- 
w af the bDltuibi. 

The iiiilFMieiem it SHtjixiNle'd ii sir 
'TtiEitt bv 4 denCP Qi' tbc'rbip, aad 
IfiiiE 1,^ h.rEiiif -['Liii^fil nil i^lrrIriiiEy Ed 
1 1, ' 'II:? oci'.vyr ca.iut-E lln litavy dii r 

I ill:.1.4^111 III vrpialr aE Ehr rite abtiiL 
r'lV-e .tiindrt-d rHiTiilieinif ;i^ j«N>iIh| iiiil 
till' v,^.git iarrica El .iie 1 1braEiv'i.: ju i l 
It .lit earrits sSond A( ili<- Dihtr 

ciliL oi tile in-itc? a di:-j<-a(c (elepblCHit e*‘ 
ceiver ta'.'tln'# il'f iribrzr-Dii-i— iIid tmic-r 
rcauitE li>T loi-^ (h?ii-acea .Lfjf Dbtr.'ncd 
li'y <a(C'hii'JE [br iribratiLiis in iiiulIilt 
hjL{ ■"Ltii'riilE ?.i 5 jiare.tijs dcviaec. tc-e- tha' 
pe.rfyiSL-. 


Inditcelcii BiLiney I-o«j^i^t Tlu'.lct. 

fCpji1i'qiir.fi/ /-■I'lirJ piij' 

■.vat jiiuraLcly iPieJniinM. Tfer jjei Mcral "ea. 
liiS'Cn of i!if lliiE’hii^jndu.etibii btiltinee 
art rcpr4.ii.Tttd iri T-’iy. 1. '=i ■.'■bifJi A 
and U ik licit Iw-iy i:ii7nl|rl eqeitl 

flt" witc emu; lady wiii:ii:l j-nit ‘■II iLiraii^c-Hl 

I hat tli ic JiEtanei bvl'v.xiil Ehiiil i^ imI- 

{ 'Ubited ii L Vl'iH 'I- li-'^" 1 Ml K j-rr- ri iiE:ii'rl nil 

■V Jk.]ii'.?L4: Icada. sliavin^ wills i];iH>:;-ixf 

iwir 4yr rc il'v 'T. jaliil r^, I i|a]iHiNi li 1^ 

ivoLiiia ir.OuiLUVE r+ralltl ?:.Kh C ihCc- 
9 llvnl lii-IJi'iir , Into cl.r i rBilil iif A 
aiMl ^ Sf] ^ LniEE;fV' nii-ii Ti 

inlriii|il iil:i' 1*', Ti^iEf i I rLr-ilii Jli r* il 




Eteciric 

L^ht 


Type 

c^itrEHiill. 


1$]$ Niiluns 
□-ectriq Lljjlit 


WbiIt fiar \f-w 
The bffp«i.t 

K+^l ekT'iiiii Jf^yl ii(Tir.ia ini- 
TR-iK^ |iX-| IriL ^ ni li Lii r 
IV# nlrml li'-- 

—j^L|m: niL-in]rT t*^ 

^saiulf.^pt^. tA.iy li-Ji 

Ehl 4id r^iferts 11 

Alb 

i-h-L * W RVfV IV^i WAVfl 

Special 

Pay An You- nTsde 


Wi'rlljf tia^y fi-r our 
■v-nH iS, -D--'^-Epb!E«ri: ill r.:Le IlfVr. JiuL ■ hri K 
KBiIla. suajiLdim II ..ii.t -n c -Fi'i;! 4& w S'*- li l!M 1 
njiuiUcbil irSS.tnv'U' E.1.rE' .] ir..n I 

I ||I hifr^'q'!■■ irtpi r Jirbl I... 1 IJ-■-•ni il 
Fratwil *H hJ ^ ^■'d ^ • "i ^ ^ I Lf n ^: ■ 11 lL j I *3 ^ 


yifrite Today 

tr^B^rrhul ■ uUk i«k.' li Al ivrt's AI-".* 

l-irLk lU.'i' t •Jfl llnri b 

«^Tri Ivin’s! LTT'tbWN JPA^Krul* hutildbJdji'. 


fltruwCvck! 



5js-nv bri vk^LriPA. £a 
pu£j X ax 7C D.'XAd li 
DCTM « ftU. 


Thii 

Std-vt only SOc 


Uarnb !*»» L'ml— 

SpieAfKd I 

Si iiuiM n. di: O' 4j- 
't blip Lallli;. . 
£d Tb;S, H. iM.’.'U, K : 


gFi.i:R lid I.IX kSH' bcK 
I ti'. IJdi ■ . riul ea' -rtAlij E l«^ 
■fc-jl, Ivilln L rhcjix Jl:l I bjtUia tx-Vt. 
VllLLPS 1jy » aPl ln*kE cl/5-J bnu; 
h>-i.La£.Sl IP- 'iJi->iu UI bHif^ 

illCK Ibt Kt'k'—jk-il Me *>l xt Fill 

doC] Hif Lni Hull, ii'.lil, .iIlL 







T-j4c Hirrrio. 


K>i!r Th .E^fil eiL I'n* 

< 4 ilwi‘,w 0 j-i -iF-iT-l'J. 

Kr^l rj>l I -id lira J~ir 1 su turJ; 3 k 1 U 
uin^itit DepIIIkiI'^I-W- 

■i>kc« tfrf I in: 

hi ri‘»4«^.-L ft'rdU1>4Lr. 


£!lC.Fid 3£'tfl£<7Mi 
7ivr 



r^H b74^ h bulli ik" 

a«u‘ri"i'tNk., CkiiiHclc .rahnpr.K L-Bi^ Llircr iLiJ9 vF 

w^,%a knl •m ll's lla-r«w, PlilaL 

riaiH mJe pboLpcrri^k-Ku^ Li'r^ I li uJ 7*r.ii 
BpocU |aJu^*bih.^ Ip ilrifc ba|ri ^ T'pui' Eewn 

HFAt^RA MOTOR CAR COHi^N 

Dtpf.. EE, NEibh n. V. 


SOME CAR! 'i”V 3 ii 


l'*p Bicmionffii -ric i^lrn Irtili.vJ Tlr dAv'Su'.rrn 

































































AfiisI. Vji; 


THE ELECTRICAL EXFERtMENTER 





Lamp 

3WCjindlj! Power 

Ti^tr^in irgMrfrp>»rtgin* 

T«nk> I ljU If If Aijc. I'lflfc 

Ihm P' 11 , p^nnlrof t«np4 i b 

Tf-tHEill lliV nvL y/r JfciMv A'AiT'p. 

Mfrll I tWilrC 1 m*mil i -' 

bUlAAr^lJj1,n.rm i»u.H 


FREE 


COSTS 1 CENT A HICNT 

IfnArr l+'pkw 

*r-KSTAWji%T\\n. 

"ftlin wap* S-iinTY tAM-- 


Ci^^py Th la Sketch 

LiAftruffH vhi-t^K m. 4# 
■Fllfc :t r...r| ta M E . 

■ Hnr^nr ra*'a VrK feCll 
^iP^T^a |-r*»-ii:.w. lAj^n^n 
-__j ^. ^Iriaa 




ipnifl H q-frv 


ujBibaill:? Ir' i 

THE 

N.4 




IHF, 

school 

fWTriJM'. [L 


•I 

■BJ-CirtpgnhiT 


WIRELESS MINERALS 

Apf,^ ix .irary vt n*4i I '€ 

^IMi^ iimfliil in h I rf r miio 

Ci-’Mfn ihm I'Tinr-4 Sib-fc.ii. tik 

d'K^L BrlNclir ulH^ri.! ^bIAI m^r f n 

Dcn^N-r, i UiiJrii ri.i9 b«« ^WCm 

rr.T. T?^E 7 r^ 5 -! 7 ET 

El lU 4l I Ci?T«lanJ. -Gi 


GarltlM U^htlnESanentors 

Dfcgi.L :uriCDl—& Vi!i|l!—3 ^rnptrtg C.^> 


Sftdil r«f FT4.1<1|. ■H"' 111 I'ErJ lUL It 

t^liE innc^ Mid UTi^#'hM ljb1j‘. 

THE CARtETON COMPAM Y 

Full FsaI Tp^hfli —^iinlMp—fdH-Aih Irrfa^ 
JTKF AiMfUT 5Tii%f - Inhlk. IhiL 


AGENTS 


S£4 A WEEK 

044* MS IpC Dng 


Pttjkai: M«|iWC_Vck 


4Driiif. pari iJit CTCi^il vf.iith ij:<l=ifl« 
n anil II. A i'E'vIl 1-1 i»>:upi^l i:ni tbc 
lEaDic iit lIh iritroT'liftni s ycii nS-r 1'/ 
>!9^1 ■'L ^iir'r^^viadi' i.i*' i-iriBEETin^ 

: i |l!r eii3‘i'-ri:!., DBd by Tn- 

lllliun 3 TLTTIl' I’Hirr* ■iJHi'nl !IK 1 ■ 

tick !(«■ the ^-Iwi if iiri!:ic-j,ii;il in cite 



I ^1 qilii'iiif T'^etii. !n:iie-r, Jig-.'i t i/fr. ilit 

eoiLd n aeiJ C ar-e jtfifjOi.CLie'lp tlv^ii:L 
t^'hilc A 311-J 3 liinilaTly i|, lli* 
■^Tir-nil iiiju-;i:<l io P Id 'I? nv 

cK^c inJiKt-:! at 1?, aniL tr 11i<^ 

>li^'k■.lK'^ litivrci:^ .A nitiJ u. Inc >;ii>c 

he eaii£t4l a':ii'ulniel}' in iieLir:ilixe ilie 
o1]i-:t, ill u’liicK ca^e ihc «: llic 

rli :rk i-s iitxihI Ii-I:' in llii'' lrlr]iliiiir IT, 
li^ivcvev. e1i:'i tl::i. kilciiice us iiectireH. 

I he ]wi'r ■ -[ e pK ( '!} :iig l■^^l^ nil fi'mi ^ 
1ih;<t (iI iiltl^l,, jiiek Ci:;i ^ liqllgl, gi: Pr^-i;ll 75 
d.ir dl!'>'.i litaliiee-] ill '.gia iicnLil. and jcuie 

vf ilir ■l'liCTR> w.!ii:h vr<ni;H| rjbki|r ia-Itt 

t ni'iilgl-r LiJun'r 111 |} !■' i|:a-^ip."i1{t', III llif; 

mile:. Tlie coPif^Lenee ic Ijiat ftie kfiU 
iii-rc 1 - ijpsrt enii a ii^iv iiJ.,niJliiPTrt(, i>i' 
che ilifLince bc:viie«i A aniL B ^e 

inadc in Drdur that tbe CcUpliunc metv 
ri.Hniialr!i ■iilrni I'Jir rw-jiri-r ilie fiitk sire 
hT0jij;t.t to Iht I'nllet, llie niore exactly 
I'lrlr H'rii|.|~r 1l'ir ■ilrr^rri> :1 ie lirlli'B, l3ir 

ioLtikr i; ckc c4k:imI lii llie lelephcne. 

FH I'll 171.', I'V l■■il■KiFtt l1n.' c-iiil uiTi llie 
hi^iLv cl a -u'Diifi-JLil I'.ir. 1 tbe HlpL-ciicKi Iti ' 
;>.!hicb the lijUec lici- can 1ie ^acefiaifit l. 

-ri'kilO ky ii^iiiiiTi ii'lsac fi.ljpiiii'ii^isii, :;iF .t 
ai.l1 11 H iwcefaae).' irr it-liice il.e irle* 
rlii.riie In 5i.il ■.'||■.^e. tin' liyit'it hekiv Ihc 
aiiTlne^ e-ait I ^ iTeiinifjl, ?ii‘-<ic it fn-ly 
pfcw'.j.ry ca niaj tli# diH-ranre fT'.'ri Cl^ 
1i> wfi eli e jiinkT tnallct innrl be lijiiu^lit 
ill tlEiIrr Mill ill'- ■r1r[illlil i- kI all hr ii^jliili 
reduced lii-. c-ilcace. iiftc: ihc ronli ZD 

li'.Li' lien. 11 iiLrjh I'll fi 12 IE siir i ri^li'm - 

}io«l of Ihe g3i.ieitr. Masty 4ich.ee stcei 
cjii '.ic Jiiaij-r of Ilic tluisliei Ljlir.cc. 
iikIi a; deuic clnu eciiiiLerrek niaitey, lo- 
caiiisiT Tic-Mer cr iiatiiral rncisilic -atgoji 
ii( :ii ilip earcl., ei ccii'ea, 


A TMJtB:MOCni>T>t-T? KC.Si^T&TP 
GENSftATOE. 
ft.V".'i*'iifrf /r?'! iT^.v.? pi,’5 
In llic Jiifrar.iivit ifevt1oi;e:l liy Mr. 
>r3TEc1ia1l LC rinj;:. were einplcj^il. niu|(. 

Jiiu a trjSjtl Ilf iiiiit'le?' Tile riiiKi- 

may be eottiiciUiL in piraltel, :;eTl±i or 
jiJiiaLlel.sei IE A ig Lil.iaiit i3ie ilfdiiinl hiak.* 
af;t. A Fhett cl iniulatioi: it icterpoKiJ 
lii’lnri'ii ikr liH.iiiiii.^ ii lie ..ibi'I 111'' liiK, 

^tiBcnc;* iir UK etsucil-ni b9 fiffvErii ilii- 

rli'iiir lEi- l:riii^; sh > 11 1-i 1 1 LillEnl. Tin- ill 
en-crj^uip iroici riir loolinp cai« nii;^ he 
Ellihnul nir lir;i|il 1 .T chr k nli-iiiij.; in '^rl-iifli 
1^11. iiiiialh'di Arr^JiikK !■> 

rH.|ii'iiii r:ilh. ivl IlIi ]iiii7 bmi a'0U'3ii Ic-il 

iliij cfip^iiVLi irj, hbciic '.k nf V.s; 

iiile ii'Uit be iMiiiiiiii lE-il |iei k ilijyi'riii'liaiir 

gf ener^n-' proLueeU. TKc ewt gi iniial 
liri^ a I III rii|. b-nSgcl nr ^.'^I'lii'ial i-|^ #-i[r|l]i— 
fTiCh: r.t eEiniiijtreil 'Tilli ildnli. ifa.' ail'd 
fH'rr4ili‘iiin-rii..!inf'-e::fivrii , ^ 

uine laciniii' [4 4l<el!ii4:l I 0 ie in ilie raciii 
13 : M ■ 3C : 3fi re+rwii-eely! The «iTt 
■Ql pro-liifTHf ei'.trpj isi l^rt' s'l'n. i!bMi:s. ij 
if.'iEi^l :n le tIcIi ii rpf^-Eitr. 






Bemu 


&rr.aren5i 

rtviKO 

BOAT' 


WONDERFUL 
ne New Camera 


htAi*fc. Blltfc ILIh- lr.Td-EAln !■ Hsvm# 

1^^9F|lIC9PSl ^*4* ^J^^dwrua kiThiv^a r.ru 

Ktiw Iw^i ■ hn jm k*T# ^ ■ V ^1 rwffru 1*7 

■ ivLulnp p^aip ■! ■rn% pu 

WhUt J'dr“TtiiC*Hvtrtfi«V 

■Raral-fi ■ TAti. Ad 1_ Kl 

EftfEliE-LLuirLOCi I lr[rf, j; 1 |l I ,. t.imUf-XCfi, l|| 


Wide Awake A gents! 

MAKE DIG MM£V; 

BE vatia OWN Boss 



ITiii DF^ on iiiir iiiia bmib iI'vCI. v.# 

IIDrarMI :MKlriEi‘.ti.ll* ■■■.iulrv I. IliH i.'l|.nn ib 
^ ""1 "HKWh TIH. Lrfl-JWi l{ilJtii Kj.ha-r 

Brn^ruiiiiL^ajLi-iliPinif rui; WHMCarl'^JicL^li rhc+ThL-M. 
Ff mil ^»*l>JMB‘%>*aa'iTMHBBiUra W1 al^ 
ir^n^pW^M l*IIH-*bd UAd niJrwra ua ipa- 
^■‘IW M n!4N.E npI ^ibF«-TW.iiiniLfrTf. 

ULEI;h bl,|EUIM^ n. w. IJh D:^ E,1]^ ^1.* 


Electric ^^IGHT 


ffl 

J id' -V ul on dir hoy 

‘ i.AvU 



BL l.y'tcpteCr. 

•X'%-1 %Bd Kbllalj, 

hoy., 4 if r^. ycin 
dbr ur.Hi -cimI Iv 
i^p Tvr% C£ Ub.' > 

1fcr'*7.A.Fi3Mr4+. 

Tll^vlilBM, K 


l-Hip- pi.ll&ppf 

4414^ Vf VhliW, HHP^Il L 
%| yrtfjnl l!iil 

bkl.<|.lb LbII HjMh iaUl %a>f , 

.... hr g'^hllTI-yr ts 

Xb l^a l^ialiBP llibl'^'i. a g 

Cii^ iiM k'kLU II cbi- 

'iA|'l'l'tI'b''A'%MIB'K. P. rU l&lllJ 1 .-. M V 



/xB bi~prFil hj HriKjl'miVii; ~rjf "rrTTjViil P'rJ>x~i'Bwi ii^r" -yJKi rwrJi'B^ Ps< Lifir-r'l^r'A 














































































the electrical EKPERIH enter 


April, T 91 S 


iiU 



Steirtling 

Ideas ia Watches 

Tcif Ttnii^At 



Swriil tcrv {it-rif-ri l.ii:i^, 

niiHin^* iiil lim, Ihv m'n' TT.rta:ii l ll‘k' 

hi THP d.p«T+T 

■rij-Wi jfi’i ir. t(m^ ^n-'kfy Id 

iJ.ynir~.lis*qlln I a\“i^ 
ifibboTi d+ril^iii 

JUe'^ raid i.pd 

■UP ll liUM r ■ lit* pri-l ki^. 

rhU.1^4 ilkrnB I 
hi I p I p^ Ufv ■ k ■ lilijr 1^ la t 


Umme 

in i a: XAitJi.^ j:j.oifi£ij. pjcOUT i.'m-r I'lELP 
l^in fthm* rird-¥riKhH; 
L<l.tEllK PilPJt. L 

dbd Lbcmuh ■swuP*\. 

M iLinUem Ji.VSIi. 
ir rrrfi rmvtJH jd Bnaritih^iit i> 

LM. '»lb ■hirllCl^-'T- J'lnl^lliT* 
ecT iLia^ 

Al PMA C0tJ3«.CCHl'ANTf. tw- 

laH T. IJ-J* S'lii-Fij-. 



C IL PARKER 

hbniihv^ fcc Ji'^eLkl ' PndKl^b 

■.ad. iialbii lAna ft Li Aft ^''' Ul JIH ■p4ft IPH-IPI 

pcAA. .. ‘vvAAHiueroiirb.c. 


PATENTS 


Mi 

MCFI M4hEr TUL 

iinift U Ip ■'■I aa-hll all 

pani ■■! i aui iia nCn^'hftM* 
mnnr IPir-bipHHil CMahvi 

1 ■i%<lk'V3'1 

Lbi kai.ln fthlalhbd ITlb 
□ tl*rhi 'Trtl-'iT T-iir |Wir<ja^ 
artia li- KKhK hl^.'hlliJ mFi 
Iftaj 1 Ln:kri m\um*i 1h-! ■wau^. Il 


MkOwam 

EMn^im 

IZfnSH^. 

nm nipriL aImv ■■■•. -• r^r THu 

b-v J.4 wwtmm ILIHULfft CVLUri 
C<g., ihib ribtJiftft II#!.! If<ih" 


STAMPINGSiiti 

n|i4 -oF pi<Eiit 

■pv^liltdE ftod pn-dflfli. Cui 6dE 
<[ niodH-riH «<E(. BjclMlii- Id hliffc: fvidii-IIiv. 
l^lnn mAfiivi qhli. ]'rdmrd'4f'‘JiETj. 

Thr E]ii!i]na<£ and StampEdf C4. 

p^rmxr TCHJpa.P. 


PATCM’S tiiAT PAY 
i OMmOlKlJOQWAJEBnUEHTS 


tJtTE'iTMVi.lTT 


1lh4b Wl^PtRI'LlL 

pn^-^fcT 


BC'^KlPRCCi 

Bm-J paiH> H "■a-L-f 


E bl 1 M l4 "laSriH.hn 

^MT taiaUH iwr/rii 


Hi.4ap'‘,.^-ipi.iii--f 

■HKrt .1 Lta-F-. Ei h t 


iEm' k-ri .vE ! 

□ tllci PbH.«Nl ftnj rr~ 


wJ P’^lhua ja I'kt-l 

|vl bbIii IsiVMillhiT. 


1 


ftA JPIhC. 


MiCHTiril-^a -^fi^eKEr- 
JUUKJ Ihn Aiivi ihr IF. L p-|M V'toci 

I E. VHCOMAH i Ell]., 


*KNAPP ^ KNAPP^ 

s 

Z 

■? 

T1 

+ 


J 

3 

> 

V 

+ 


3 

V 

V 


* 

> 

■e 

^KNAPP KNAPP" 


eO¥ ELECTftrCS 

THE KMAPP LEAbtR 
-THE BEST taa. 


Ip 



HiBT >lfc FTn’!'*fT •■? Srs 
WH^ iMirF4irp!?VMn 
Vhi4* iIMi afT +r Pril lifhT^MllP C+U.>W PM 
ILv Eaftav ilcft Bee. uviL ja I ~ 

■ ■■4^ 


ri' 


c:kr Eem^ 

Yta 


rrr DrfcftiimeT ^uUtr# baft Tiih 

ikfaV Er^ 

iMW I luriftnir :ft.iiilaBi »fd?r.uMM.ru 
^rvnAi-CAKUKiJ u}tvIiL<^ «fl it-LftMi. 

Kd^fp EkirtrFt & K'ttTElty C*. 

i3J SL.t^t. Nw TmIi 


BOOK ilKVIEW, 

■IZ^Hciii’s bi I'hHLt:." Iv W. 

Hrriiif, C. t n. L. I-B. TK€ L>. 

Via Ncitriiid Lfl'-. New Ytik. Sl-^.5 r.cL 

^j4 I’affM. Ififi ill-.n!ilTJlli;ill4. Silt- tC^O' 

ircl-.cf. LlWll. 


T ill:; teO'"!! ka tKcelliJn: rt-ai- 
rtii,Em*nl dF II 1 ? LiiLait <39tpl4k 
(vT c^i^trrlruiital plij-s-t). ini t>r. 
ll(ri>jr I'KriMiiilj' i* to bt. rii’iifil-i- 
irtrtei Oi: prodnciair fnth- ri pli-ai irrsi-.- 

IeC. L lil^ J lui.^JIE Yrblh A ’ 

jilinailco Jif tlir mtfcHt-vp of- msilleT. 
n.^ l'Di'ri%ia:^J it tD'dar. jntlvllfy Iti-d- 
bnn 'jp to tin? a‘ gri\il*: tm, licH. 
]iL|iil| l>, El±(.Lri:;3.l iirnU hti 3 ^(aJCB o: if- 
pa:i'tjt. (h( fEfrdeiiiH'i, ii krFcKLlCt. -IlC-. 
^it Ib^ht liy-i. ^n-d iiiiiiiriircmoril oE iii 
lrlli<^S il.Hl llicia liiilbftiGIl]. 
II 11 : Llcctrca Ih-we:^ asd is* rnciii^i-jj. nir 
viTiEaiiiii III kiijdiib tuibi ti Hiii. ■^■irrl,. 


MJtlmn il-n r«;iit!il, Miirnlliiin- 
i;iil likctrJrity '^ill Iw m-l oF treat 
iibLcica: (D reaJrEj. bd i 01 

toji ciptrijiir^f“i -“ill cicir illiBslT^-^ 
nona K-Ras* CDVE«d st 

Itn^th in ii]i-l rNilita nuDn-cf. 
rBtiG-irlitiLif, and tKf illtc1iai5= oF elr<- 
Irjr'tT 1 I 1111 ^^Ti-ir-c-.-cr -n-Wtlstri-, 

Lhf macKcrraitiet bi (ach. b-w 4ir jiiiiilfiiL 
arr i;i.L tlkSE irt jOr ifbt nUDJC Girt 

Viwf iii'Vl'ft- I" Eb*--wtuflp in,;liiiJir llifit 

ife'J03 fijUy ctniuetel ts-^rininiis fo? 

ttc FliJd.tf1C oF I'lilfi-r-H. T1;i bojk 
bifkl adipltd i-ff Itt Ji/ njd.fTj 111* hizh. 
ic!im1 3ih' iLt Li'Hlb^d fti]iJaii:i b7e. 

ilfiiiE'i, ‘a-iwfc tK ar Sv^J 

i'ZV. tKillLjhttj fl-S thin i>u:™l. 

^•Ttx.1 B«V Oji %Vlr4lrbj T«rii.jj,iriliy ^ 
3/ P?;f. Kiijietl. B- A., M. t. 

E. -T-. LGi:nir3Ti, Cthhh F( LondcEi 
and ;i:n- Yoti. WJi net, J44 ei 5 «. 
’in lll'jHrAl-ian^ ,Si!!t; iKW liach-si. -ClW^r 
A vsliiun* nliicli rer^iiidi o"-^ of l>i. 
Ffc-iivifiV rtl'tJcai*- hoCiii and t:i>- 
t:e, ^bE bT^iFtli il, if SBi^ililiHf, lirilLai dji 
a nbrli eifntcr plane ibt ivtris^t 
' Tid'.D i;i.3:|, ilM-ltadbllj E'lier^LiH'S' ind tnji' 
nttrf, dTit appaiiELj :s lea- 

lurt^l tbriiiK'iE 1 I 1 F Hoik, Ictauit tt u tlie 
“iioa: m-iitelv pj.tJ all n-«T Lhf wor’il lui" 
|h>:'.i 1.iiKf!Aiu1 MuiH rid'-fl itttioni. TadL 

£-1a:ilfV- llit g:lv*Tl U-f '■* ntrlill lifboV 

'ndeed', i 1 stsiibS-. ir. LH: w-eJl iJuttraK-d 
CDin^l:4d v.'i.bTk. Ttsr LOI LL'iUllS ntC- 
f-j:irv flitd and t^pllii'it-il I-t J- ctfir 
iTd i;jj-tJi-i!jiir ibbaDiier. The a-lj-k -o! 

iJit iKioJ; if iLiili (fiaE Eki kfilniwr ia Uie 

ITt r:Hn InAm fjOCB it 33 -^-CSl 3j Lti^- <Ji- 

■Sfr:. JfdiiJ' Els'*' EuijfCEE are C'.T^-ec^jl 

■III I ill- h-aiioLS ekfipltfl. An-d "t w;lt pay 
fvtri't^-f IrjttreiteJ. lo tfb'J i| -'irn. 
AiiiEne 1h(i jiiitpeilin-c- I'objttti f-n-r 
arf h'liv, r Ih-p -^.iirsLirft prana-^ 
cured: liiEmficaL devflopTient ■df rJi-d'-O- 
caia^T^illij. i i'pail]f.mv il|.^d'ijtu;. inifiir- 
tiM: t-CK-li; tr^jEnim-cr* i-n-d i.lnfnamr<; 
f-leeLrie-j-l :n<iaiir.taif Jitx and ealculati-Mil.t 
. uriiWHETHfltf in Ndi£i-Ee-1egni]il y: i .ii- 
: ij;rii|:ril wive jyj1f3i9 4.all iff-it-i- 

ine1ii-liE3 tTFinli'^ me'iI Dc CAi-ciiC. 
2B' lakes: lereivtr -ripe-niU. tK-p ce cm* 
era. Tli-i!' rFu'.|!lfr g:i lieria'.s. lasiiUl-O-rs 
.j.i: I eatlh < 4 fiii 4 eLl£>na iE nr^- tsIL vrik 
ten. 3i:J il cffrEis Lk-i: ^inid and 
ticiL reEil.iine± of atrialt. f I ftlfi*, ir ^ 
hifid hi'iiLnier esiilr niUlcHlocd ty eliiv- 
Diie. Tlic formala P-ndnikr-PhE 'of ri'l- 
(DlhEriie I he- (C-JLvalfnt -mdioJlicia resbt- 
adkC C- '"L," "*T*” jiihI blltlif rkid. jrTn1»i 

El ^Ivf-n: nlso tbe fomiula, and Jav.'s EOr 

t^iiipaLlnt rlir rndiuiFil ffie.-gy Ei-nriii Kiieh 
anttfiDaf- 

OutneLrd a-"I irtcary ap-iili j;r 

-uKU cBvffEd. Tritli (h^ -dtf'itii Ifaturfd 
iftK'njic-j'-iT'y -iFectj-l aniJ alio rhe riEkaey of 
aiieh ooeillLiion te-ntrai.^c.i, ^iid ihe lifvt 
lilaJ of iTJiiiKfj ■iiier 1o laif. 


fjj iftfid kl T^i/ifai'f 'r'i- EJ*|-«fral ^ifiuiiiiDlir" dh-ji Dp^nf (■ a^l'f'J'*#'* 























































Y ou vUl ii&tahijj Jini 

ir. Ill* Arf hu 





Opportunity Exchange 



]■ Can't IAV* tl«t ~.lir« 

Ail’n-illEcllKaLn m ' 

'UI4 

^ ]f EVir thU JH?^nE fc-r IS fiDm TiU- 

SJm.?- 3s3u.b itiould rcLi^h 'ja o6t Vt«" iiii-n ap^!l IHT" 

TUE EL.Ki^'1-CVJtC- lIX.a’iftttMElCT^l'- 




!3 FuLI*.t atwrt. tfc^ l^' 


. <4'mlrr. Uwi *w4 ? 

Tllllw tVi t**: &sti g 

ft 

l[rtlHPii:l>'UI pVErf 

hUp ot mUiLMJlri' & 


Sr' l'V7 


n.DDl^B' 


■-RiTrr-C. tn 5r-*li. ' in* b** !■ M"** '?■« 

■ V- ui»l -vl^t^ iwifTf- 

qiM Ji it [ r-PAfi-n'i 'I'kV H '•!* -Mifl.il™ 1^ 
ii«v Vrj-r, LiJ Li#- iK’li ipvl RP^Ib ■': !■ buiJ 
■Pin -inrkd f^P i^> n.:‘Hpbrr'>W T4lu KIiTr 
TUui^. ]UstTn.lvO ■'■■b 4lnh pr 
HATHdi-i. JWffl TM'rp'l n*» 3Ij:^iaL'« 

M.,';! aK si-. _ 

nji^DEDiyE pnixbiiJji (n nhirrH-rnr t i-IJ 

M ji roj |uLLJn..Mm. *ti Ei-pnuUi 
3dicuJai AzrJjj'. All'uJlLc iQtri J" 

■'lltKIilttFi KV -'■ EHI * iiirl" irn rtbcF 
llilE^ Itr*v>i*'E xpjI I'J'T'A rikr SM-I Ezht 
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THE ELECTRICAL EXPERIMENTER 


1 ^ 15 . 
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I Mai'ar kil litii h‘ilh> Wtric, 111. M iia^ rKfll 
p.i*AP KiVal ^•ir'aa-p Cluvi- Cain Ta., IMi $4. 
li^ >■ V, 


Ci: FU’iri^'i^! ^Vii. }iMi, |«iil i-d aJjrt j 

kh^lLkV p.f jcur •a^, ]4<i C« Bi 

J9Llhn'ri, n I^Lb Mil %-.., J^piSaidr lira. 


lyit^K LUJ.TIBgLiSt 


hLKI!.!:«( l UJB [JMlXa tlacvU ui arj up^fc v'liltH 
vaE Li."j4p. I'ljcki L Met. iA‘. |jjiIji#I. Cii'ka aaiai^Ti 
iC'i I ta ^rih. Jkxtaip n.r .prjv.'rrd. 3E'‘BXdrr Nar 
vi\^ ^■^^^.b:ll^^l yi 11 UlHTtFalli \m4 


d, ii'klp^ ri.rlL.'lPi, 

Mik' 




rt-Oll^iTO—DIt |.:.aE^ !» Hjtri 

Lir.r aiila Lfeau jaa~aplr «iFa ibp' 

lw '•li.'i^liT ij 

4IAh>^UI3L2 Li^w C'LiLli^ni ar.Nb 3r]vk.Fi| 
i:tpa^ i.iTriki^ Ti>i iipaiiL Tvcwmlcr Jduuiaritnutj 
I -kYI ■h-E'Bl 'mi M- C.Bi-ltr^phU llkkt 


^illiVKK TlVsI-. CU b-*iri 3r 

jqiBWi. aiirhPB, fi i j 4~ar ba biiranrlr |ii~^ nllivr 
Ij m tiaiaLIELl ijaiuri «ILh ibf ■hii alalkiK CaL* 
L<:dr d^EirsL* idIET'I 9!^i. .k.^«ba viurL "icllkl^ 

i-"p L'apfrhiV .P.Ik*JTli. 


iuC' IMITA-rnr^ hPi"-' Ti'i'll'i jiuHa*jH>l rvcy 
niv^ +i-rl. II JFiutW-:v. ILK v| | Vi'ii^. ItmLl'w. 
lA'iUi 


TVa'p:U'3liTb IL^ SlPVd^^ 3'ktiiL> 

j^i'k'a'i l: la m ibic_ >inlia£ ii 


rLbaCp Kadrx 


4.f14.L.~V3IE.l IZrarihaLCi aul clj^l: CFrcT'h aa.-'E urr 
irv^h. 3rii T7Sh>>a.i|r I'aii pahna nhiB'i. b^ak 
h|a|4Nr, |a‘rjlLiDr. i^r.. P/C*. ^~iill ^zlkijluh 

y^TMErb', UCiniKLA! I.#i iilli aife Xani a 
al^jn. b-rb^cMFo. JcM iL^I i^r 4•LK■!■ 

jrd^^^Ljp. ElncLn'^E iloj ac crai^y. LLnaltal o.tJi«a 
iimll/ Mil''* uari* |n iTF^ aur.iai|, 4itii >ivn 
■ idjihn. ■'ki i ripi b# r lII «£ 'M9k-« fv T.Bi4liraiLrp. 
iikii'iiEir Miin'ies-nriH.i.trr rJ4^i-.ivrp?1 ^€iii^.ip, 
ills rirj ■kTaaiPs Xr^ V-rrt ClkP._ 


ILAtei: 41'Jlari J'Ipp i-rhV'pH. I 

sjAiI utu Ihia paalLij 4i ppii4'*. 

IIi'iT la II1^. I hi> rll J^M EV'Pr. .^llIX^ i-^yZnH, 
3'»rwv TBi-k-i"-■■Ini*^ ?«■ ■jariliiLarn __ K-P.i'jirf 
Tj ?^9- ^u».dinl A-^E-ip lia>''Ha L\^y. 


L'SE^C—it ;Li h'. rl.h'*lvr.hHi 
iawm 1 Qicitir i|lLi;H-ad, i*' ’ll! ^ T'ffjirr ..'Jik. 
Uka^ 3D FLaif* aaJ aJibr^a dnio Trknrdl 4i^l 
l£i-. lb 7LJ r^lvAi-. A- T. ICL'.Irr, UxiirTrad 'b, 


brJL''1i CmW Vpb Tk'aiiki j^v. Ilk^ -.w Lpj-* 
Lva -a .PinTHlul xhU viLrL MBfi 04 MPlrt^i'l 
piK^H4XilL7 IP BV-a Ed43 ju cLa:E ppa vl- 

hrMrw \h Ekfir -^a S-v^H iT^ ilalP T'lrtu 

lod'ili-p jag B^rti 1 i:riRiil!qi dlrwE 

irwa Ubir rifra'a idradE vAitt Fi'.-bi EKii'^ 

r*'^'^|i, iiliu frp iixipi'h »:ir ^ 

t wp* raifukia. Ilapdaiph ll-H-Tr 1^ l■'•1<■l’ar. Ko^ iFi 

• Iwi M.. L^iCLi-JFJd. IrNh 


WIRELEftIt 


b'l^KK-T-'A IWi|Pd3 MiirvLacd JlMViiirgr V‘‘ P4- 
ikUac >i‘iL EA EV^TdCir .AFi-KRurE aM laJn- ^ p;l^ 

IIIE Hkj 19^ Lvirp eI kilr r^n''vr. Killa mi 

JfaE. 14^ «bi CrT Eka Jnfa .1 fvui Ei * 

Tl|fSi|F**- •"•T TLSilA ^'■'Sr. MXrr>” i ^- 

CLIi 5JIu ^.pq Si, 311. 


' U''JJllX'k&^ dDB'Vu'T >ii:r'l>ni iTtmi.' jiciir 
tf.-i. ^Lll ■ CjjpHll* Ltl.-dL^i. 
i^ib^.rdli J>c:c{iLE ^lapkh, ti.i fillH .+■' Ilf- 
Q^.iP 'rtt- b'Jicj fcv L^L-kUb*. UP4. 

'rtii Uplnrl-n* v |i'i 1 i.llL IH I, 

uul uE vnki niJ lE if.Tl liii; fid- ^pird. Hk eL.ib 
vilL ilir rdj iT-v E> laiit- It, did Dikd 

Il II P^'T ^Bilr-- siiTri -aaaaj irr*W. l{Ri>'h 
aii Irisii, TiM 1^ :<L, fan iUJ Wd. Cali _ 

“■Pfcj cS’.iJI Htot'l--’'I- h.#yd irr"ik blii-lf 'iT-'k- 

Iri^ 1 ‘nlP TFTJjjih l■"n^ 9'r«a"hlrr>rf, Ti. _ 

“■'■n‘Eiu-ilA‘lSt ftlir npi^lT, WT^ 

l^nuhL Fir. ir.li ** nrf^:IV. VrUI V*>d 

1 IUI.KI 1 .lu^kdiEri (E-lIJJtiiT . ^k*r+." F.|[piEi:, 

I4£d.l aljap Tor tirL «ff Ilh^ F|i|rj ^kmii 
N. Skm.-, L'.:! iFFIluid -^lu T-h JlTP., ^p-■ 

Vapr iTii^ _ 


AkUTELH^. HTi^iiimil: Ua lia kr^anclii. Zrlj 
.1 ^iraa rK^.iinf «nr^ iiip;Brpl9j3iL3[p piprrika' 
III HIJ< w iwaikcL rx^^i ra''a^a_ 

froL iP' lllHxiiEP. 3L 1 . Ilhpx^. :zi 

iPviBj ]'!., iiPAkipn, y 


r^aaaaaaaaaaaa' 


■i^aa-i*aaaaaa> > paa ■ laaaaaaaaaaaa 1 aaaaai-aaaaBBPaaai aaai 11 aai 


Scientific Exchange Columns 


I ■ ■^■nnn:rT VwU hiva n,t tk:; TlTT* =nn--* EliLf.Si fFirwhlf -i iiRVn m flirtfcw iii#. |3 if ^iru ifEkIi lO dtLI lllilK Jhlrp. 

L „ ■ rir tHW Think ii-U liyl^ 1(i-.».r|:..r T^’^- In J,.. hH Efr ami Hinftlu r AiV if thin T iTEin fo 

ulTF-rllnl-IK' -WUr Cirttf-ni: 1™ EtdJi tOMrrini Thi- fc'vir. tliT UsLir UStk. V llu tOi'jti) ppn.Shllj' lia.'ft B UB] fOI ^ 

tiin 5’u^l. iiiE,Frt^L«.J LiBJuin n.lf yonr f.fl, li C^rElHrn'^re i:k.n|F4i.E iL.av*rLlilne r.ir ,id jr. 

;rj.rn6ftii^ nJ'lr-i-ff eef ii* puunEnlj mii.iinu^ ii^c^ ]. Iinnn 

JhfUlLtUM =Ti-b ““ itJni. . ^ . 1.. I -1 

ItiffTP tn ilU'dl^lVEf. Enn riKl.l ■<► ajir OHlnHrilm-n-iil -nlilrh hf i>ii'f J-' 

Mj 5 lduu.« lliwl-^ Piii*ll IH nrr IpiFF iTiHii Half :!tJi. 

Ytr Fhiffini £iJ'dFi'mlc"'' iJi rErjBifj. 


H^iinP ashmi'! T wi‘filH Eip Cliu 


hh.^ 

Wa 

niaiLij for ih? 


■lEJld-b'tlrB DT n-^tc^'l IrMUr- AdVCfElSFE* 


I friz r*iE«.«- -!■ 

i^mtttHmmmm****** .ff^ ... . fh . f .... 

V.lB[.VTl?Jl r*'4*nT ticdnufr tU1+> 'ta ■■ 


I dSF pr SWO ttu |.•l<h^l iVrf d .j-rti niiiFiL of ij£eEi. 

II ipiri.''riii'nn. iJ K iiriiJik.* ?•■■. Piwltfi. >■ 


"Vi'aSTSII WvJ HhBV 'kyl.'!* lTi>FFl I NNFE 
ta Rc^ kiPkO: w il fiMf JiiaL I'l^rrai Nmlp^i 

l^Ull^alHh l^ MlKh. _ 


n-ILCr KKU, —iFVdf iilSltP, tEi.W. pilr Ed 
llri.i4:. ITi-'iO: ll|:klall‘l iiilpb. l<v irf'd, 

(d-b^i L-pa4iia DA-I. ‘'■i miA-ii-ip ^Diplu'l ^aT ' 
■ tip ft 111 <.ef 4I TjrliiLL.' L-wJrFhrl. I3.'>:i Tl'rlCc 
frf ifUllEKlirH. IVtHI™*. -n™ tipLiiii Iip*'- 

cowKtmj, M O r-?Frr he ., i-HE»:jiPifri ' - 


|■<II1. II.ILI —i.-; K.n'. tP.n^iriMT rPP 
- -..tno* 


•nlEh i|i- 

tra^sr fl*"' nitDEliiO' rj 1. R- ■. 

(.:* ir.r-r imHilii'. H(t. 3S-<-d:Hr' k"-Brl Trrd.t<F. 

Mlrf'L Id.r.-r), H.M- t»lr -st lin'd, *-11 

tlmir ■r:l'kF rn-Etl^^lp *'=■. '*F«l ■i.i"n> f ■■ Ldl 
pT dilKTli.nci.ir'i. H. ».. rtaTkm, Jr., »ll.^Jdll rilM. 
BUIlTjFd. li.di,_ _ 


n.'Itrirj.MDii—ET i'M l-i-' ■•< at^ln 

Aiiici Ti H tnvd' ■' I 

Bi:pk TLnp, ■kfiV'in _ 


F lIPl .iF'ErtTFl 
bl’nia al I'Fii'i^. 


AICfjnd:|^U h il r. n-iVtl. I-^EI 4 J£If lariir' 

larlF; iir; dd^■:'J1ld^t, |.;dfF--l irmlkki.: iJriP'eF 
fta rai tJiXKd^ vlhpd^. -n- i,^MrLl]i rfj b-h-iT. 
mUl-f. Jf'tt L'kiE J4i1HK" E.p»*. 'T.-n-pj, ■W|-F>1. — 


JlIL')? J-wilhl -EE- CTipr-i* ^aip' 0M(» 
UindH l^u. ; Jjs a Bkfiil Tt-wnrllw. 
rcu. GlkS *4 «’'■ n '■■ 

IhLlii tpll di Ik IlirflilL ±i4 
SIlFB'ilPillL lllnb. 


T.rMn rt., 


InL^B iflic 
ip^J i™? 
ki^i Ir. 


yii|L KTCirAS^K^-^si yijro ICkL rIaiH-P. ataC 
3Ei^LL4U4ia ddrclvr. T^'^hct- a^fiiilrpri VT? 

;s,a Br, 31-_ 


^<41 as THlJ^Cjtii«iiiiT llrrr'-^CE I 

vrAi- EiT a.a^ :«i-Pi k+JTjr ar a^lHi taj, 

ana ^ark pcf, taw nrf'l'ferk bli* I'l il''i1- ■■ir<in)p . 
nw Kink^4i flU^fibf i int i-^iy..i ■sLrali>i 

|ia^La^ ('■M. '■V lliaErf-iJ ^lr«.'li:<>i n'r>b 

SkXp> lEdh. Witlv If 3*4 ji'ii bLTa la riiiIp, rr ni I 
4uii LI I bhPfjIn. Krip^l lp«PRbn. Iraik ft'a 3C^ 
nD.RPn-LL lu-L 


k'FSK bl r^l n" a^rlnrra. ’^'rlP'*' fiif 

InlorsTill-B. n.i’LrE.iO 4: LIil*^. -CO iHls -S^n 

Cti-K'e. Mni*_ . .. .j 

JMLLapirk ijaiBrira. 


Vi M.I ■ ni^ a pLiLr ur j JMLLapirk ijaiBrira. puPI* 
njil BXT, Fjt z luAirk -»|l- HL Jctaaa. 

IvkiE iJ. ^II- _ 

“Piili rt.iLE—'jlih IK'V' P-^l 

iTn-Lr-nil. TUItrj j-ip Ief c^lJi arnl ir^t*. 

r-iranip, !&+•:'K in'-!- g>r«'*r. |P ii Tkuw 

IniEla^vk^ri ir.*! In puvIlfbL .:.kiU..Li« '^III ii~ 
riairr'i I ^iHiii I S' plrb^l Lu ej^^i'^^e 
C iJ b -Fklli Aj'vr po-Jih-Ln. i.iC3 

k:rklpi>, IjiRiarl ki. I I ____ 

Y~n''j aarhaacr 9^1 l.ir^ liJ limsr 

lopaP." *3 ■I'fK IsYTiFir*'!. 'Vpl'pFKptfc l■nnirirtF,'" 
ludf^ 4 iStira Tfhidr-prb Hrb a"l 

'if.L' iJ±ljL M ^Lxkr'l — Mctruani-, ru^rlHiK 

-v4pIIi M»- 'L'lti'^ 1^40 Fv -IDhl Hmn-xb I'l-iug 
JnrSjT Cirwra ii*. lA mrl nShlMUf. 

jj^p^ a. iSdS^r i-^^ife"p;piPI- 


p.cr =■ 'dtar -Ftpi: pw ■^■nt 111 a-4 
klLXtir^'. 7*J 'V^Hirr'Kiis ML. 3knL>jj. upp. 


ar lai^j'. 


Ih'lLJj Bill K-B* 'JimnJjnita >■?. 1 Jczkr fx I&jDC'p 

J_IE^^I‘1i J.'w: f>W ■+■J■^ xP«0 ikPr^ MiH. 


O.i'.rajHDSi, 


U'ILTp d-^Lh ?rnM.Pkb3JK Tli-J .ill. CinaH 
arsai'MC, emd TKit uip. dial! UlvC, Ciib 
rani'hJiMPi' 1 ^^ a 11 aaww. ■. U, iWh xi| 

Lii1li::ac i;i|^ iPp-j-bPr, iaUU PfmLj saatiE, 

kf 7 raB Ln^-r, ■a'prki tm- >rlb!c [i» .hi* 

^IbJ ill 11*4 iixhr av jan rParl ^TtIiIp H. lA'ph- 
pjAr l'l|PT, 3i. Aiill"!ax 3’... IFjiffi'ri.'jn l Jkli3. 


Ki^|L Ral#- Bf fiB^a: dia farfa a'Laup-' EEsDtcfcFcii. 

SLauPlIi i:?51 VT. IP.EPI hr. |iiiii7 -p. |ivi. 


EiKiClC.'i M'll I- Ukl^pi H rx4l dpjjaa, -a-aria 
arrf'EC ?+J-lllbi;- I^F i-likrt-! Vra^ P^t f^ K<4ik, « 
V. H*. LlnaJi^ia Ti-ie 4r blAII' APlil'lf' 

nxii 3 jv II ik.'^L fv.x.kl^rp. Etibu dJuiUrl^lc, 
jln'^iWb-19. -SJx ^ __ 


T IE 

LdHltk, 


WlTli^^ 

Vr-baaLra 


i.'Hiaii i:i'YT’fTff 1 bLllDp inL 

iri^iB'hi-K I I hIL uUlfc '^‘11 Fhilr lltC 

li^liim'U'i ar >rll. lA'^ha bk Ld-^ai'l 
JIbeIl-t., -0 


r-TrliiB/a IUB7 ixf 1 #r Mr Vriri^ra rir*ill1ili 
^js-naVr, hbli and ElfrliL.'al 
carnL^ '.p 1< JAE^^Pp*!. 101^ IC.^ki-i yrbbi-iaa. 
1,^' ■x.jhall, 311. 


ii'iLI 

April 


H’l.vic J •MavvAi* “ P'Af.W l+.‘' 
vll-p. 'u-'fmi ■^'*n ■ 

^-HM’iir* FniririLsr pi- ji «..iib' 
hll'-a rO. C.Mi?fja»PK, Mlin. 


-■^0- IT. v/.''Rla*#c 
fMri ^TliPl.-idie 
uiiLlirr. 


Tar hri£ii\ ^ Wb I-jrybrrt^* ff- 













































































































Another 
New and 
Impiroved Tool of 
Millers Falls Make 

Here is n new hand drill 
designed xo do ei biMCer j.'U-b in 
c^iitck-er dmt with less eflort 
and less: itomMa and fuhilling 
eich pui-f!flH<i purftttly. 

MILLERS FALLS 

HAND DRILX No. 306 

Tt ti pcmlilc-.l wllli a. BiuiJe 'And cf^c- 
(H'l- nbcl»-^ laor^-l «:> fiia erjnt lur 
Ahicli If or tiHl ^.g^iTtnienct whcr; 
■nfr^tln|^ In -nr on a 

ij^l^ii-[■ntN Tnc himl'h Jj^^Fi^FhAbLc- 
Diid ^q4lop:«d fcr holilii^ l■^l^ll Jii]liW|^ 

la tha krrmt *iihlii kt.a capacCty of 
■h» i^'^iii'le:. Tlii: clntil of I^e f4airciii» 
STAK iKtii itK cl«inptT«i]jf 

Di, iiJiJ cciilEijnk a££.urii±liFi raurid 
6 '.a^ inrl- in i|iisiip;.r, 
jaH' itprJEifi arc Ln|ui]r. 

Solid FT»: film.*. Ci;i wIrt a 

louJL lire] norki nii and )[cel idIfT 

gaar BQ t-)uil!hc ti«iinji, boch en>-inul 

ini rcrtdtred. dirlTind-dJUPi-Tf^Of- 
Choice hi^iironH iisEiual bi.'iilh, lilL 
[TtTal INPrlp honJiChMl}' nktlllJ '^IlL 
^irF|:fcim aif Lii^.e' 

'the cd malEnlil aid 

nactnusihlp Ir. rhii dilH It iTpicsl of 
E.II looli dT Milkrp talk Aik 

Vu j£ dritkr lO* tl ^-1 ukS DeUL 

BrtEv Aml^^uK 
iiif-nr4^ ABi ILkL n v 

q-j.-: JDCJ-Ddi- brv Tnat^ -wral 

-»i.ilrr. 

Jjftfrf ffr JiAiJjV'ytfj 

MUlerd Falls Co. 




fALLS, AiA^ 


New York EleGtriGa! ScM 



m Fim diiipn !■■ 

^ Inirl nd ar« iIet ji '"hv**’ iM 

^tkv V a Lri noBB hbAIc wmh. 


t± I ^am BPne-#' VW-b 

roM Md rlfii fJdr nuraprif/ 
*^AJry V*Sh IbrumgfMwi ihr whalf‘^*4f, 


bfala'lj tatSjHf kbv.pvai'kki all 
■ E IfUlJr wpif d l^ Jl utl'H VKJaf 


Dtof ■ park] chJ Eiu 


N^w EiBcerIcBl q^h^Dl 

AA-iiVt*tinfcflT.; ni:n'iiprK 



THE BEACON FOUNTAIN FLASH LIGHT 


Tha fifiaat **Hmple OF flashlli)ht Ncvelly, Canvanlftne* 
ar.d Quality. Clip prevents lass, attts 94 0 csnfflct 
InuSDi. pnd prevents short erreuit In th-e poc^et- 
On ly or.o Of IhO BEACON pjoduots nf qu b lity 
.Pleahllghta, Bette^iqSr #•'£ 1 ' 
Elwlrfcafe Mov^lties. For 
sale by qll qc^ 
d'Oslersi. 


THE 

'^MIFTIEST'^ 

FLASH LIGHT EVER 
GQNCEIVED 

mm vjHiys Encmii; 

IM’llfl SCjIII! STh S. ¥, CtrT 
ii-t? e. asFLiiifth 3^t-, PEiAJiiia 



$2500= a Year 


More Men Needed 


■ 


i«FREEi 

; ICirir«.r'( Oyi- 


Veii iIu; h rlidt a fill flcdfcd Slcn.l IJrii^Ji’Mcc |;±ii— 

QinLiHH lUijTB. iJun tliaL Evre... Iilln ^ iiicjTr IraiTiin^ JF^n laidi J inivv^ >L.c }wii InjiM. 

und.K'ft Sli^nlEn^IbKE pirlaj^ yaua hdudzcKiiA MluTr ihirprcfeaslom In 'VY 4 

im«L aialiiEioui E^cn f-iirti li^ ... hln yu-j lijie iIie pfor^r trdnirii;.. 

S*i:d Ehi BO-d fi“d O'l HboiJl tllT DfvpMTUaltkl thtl B’nTk yfl'B 

eiA Itani ESiEnjLigrtpm^trrit^tin ?mir mni tiiais-J-prJoc ymir tpirt duat 

Be a Signal Engineer 

JoJft tht r^skr of * prpfcwt^ni ihi.'i 
h nn flVf-rci^TrdMl md In nhkii hlj; 

DQW<T 14 being' ptlil. 'T'he- trorls. Li f.L'p 
t>[T.n Tntr kniwrlfd^ ■■sill 
d{Mri£itC'4f.rti.T (if -ih^oinndi tf JIt^p 
iiiu J1 i.U!(b.i Cjf aiil-iia PiuC ih. fia^Ll. 

Vnu in ph*1iciE,—ih4:niAn n'ho inDew 
—and 1 )m man nan gtpi ihc- kc aa* 
wlaj''#. TA'a('nnscrt]yptthtHr.4'isf p^i^- 

ll-diL'EfttIhLftp lh jE jiu. c/Cfd Eighl lii ^mE* 

Dnn JiaiiiF.^nrlitg jrniiE tfsic [ImE. 

Send the Coupon 

For Big: New Book 

hrl ;^6cf nAiCP iaJ NddMci dd canpe-K 
□E iih h tcElaf-vr 4-u-9 Ban Aarvl K t<r Hi 
bE 4jjtr. Wb w£ 4 unJ tip 

dhl3 ibichjhir Isn- BBii lircsmJdr Ah 

I4l>'ftl4‘'v AC- pU!fA£i»i. Tbe boJ lyTI 
■part ^Abrici-ra-i^elalon'+riif^libie ^■¥mA j 

Ebp rflup-Pi DC'^ . ^ 

£9A[Mybiieait4f Si^viluig' ^ 

Jtwm MAi, R&vMt^wuH .'ttwKM ^ 
lEtO WifcBB Apf^Cb^CK^L ^ ACdrEii, 


* £! iadOkirnpHlp j 
S Dp#riB3]DD'E^ 

i O^cil^ fEiP^ 3 

* bhtaV Al->DhjieV i 

■ lEE« li? ftri + blh 1 


EivEUftEn-eiit qf 
5 iff p« ling 


lUibEjLdri *n C4a- 

■ludF Icokinr foe 

wnniTK 4'K4i'd Eu> 
cEinri- Thipuuilp 

ntd ihcuFibCj-o;: milr^ 
cl Irp^v ■rp-pi-iF(»HnE 

KT^-ppa will. y.'Eib- 
ruda Ittaui. 

Fai-elhpl :^>Jrr blE 
kasaty *r* «Mfi nil 
ifEiinliiniii.'riM BHi 
irlin ■£□ CrkliKiJ 
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CYCLOPEDIA-CATALOG 


SEND 
FOR THIS 
WONDERFUL 
DETECTOI^ 


INTIMATELY 

LINKED: 
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^i-'l-V aj^cL M 

(Wl-f 

/W 4 rj sifcflr 


IhpkjtObr 

^3fi Ttl^" EUtmir 

Sl^ ^ dlK L 1TT_ 

1 tfld49t iKKVItT; 14 

C4iri In i^npd tr cJn lorr 

^liiJi jJmic Iviiil lYri- ryUr 
J^ar.Hbtire VrirdcH- Defc€Elc4 
ini BlRfri^ L^clei'cdiA f-ir 
tPlJ. Jjgk I Sk ~„ifc «dilHn,~ nnibiiii'rij' 

<ai ill-liifJI-riV'+imiHyi' jrtkin 

in*1 taVlhP fif-fn^iiTIlHM <bii P.lrctrTilj 
iDil VrlrH^u. na:b iln reilaLia SC Im: 
€aDri:H.E Iqe (ur vm Tikr^U::^ civile k- 
Ivznlj Icnani. 
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USE THIS 
COUPON 


E. I. CO. 
PRICES 
QUALITY 
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